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FOREST MANAGEMENT INCENTIVE TO PRIVATE 
OPERATORS 


By E. T. F. WOHLENBERG 


Forest Valuation Engineer 


ma WMOREST MANAGEMENT 
/ 4 for private timber operators has 
why been discussed pro and con for 


ithe last half century. At many gather- 


ings of foresters and lumbermen it is 


‘still an important part of the discussion 


if it does not hold the stage entirely. 
Occasionally there is a little glimmer of 
optimism, but very often the problem 


‘weighs so heavily on the participants, 
‘both foresters and lumbermen, that the 


conclusion is either very disheartening or 
a complete collapse. 

The writer has attended many of these 
meetings. At the national meetings of 


the Society of American Foresters the 


same old problems are rehashed annually. 
At one of these meetings in recent years, 


prominent foresters from one of our 


"tad 


most important regions took the stand 
that the problem is entirely a local one 


and that the local obstacles are so over- 


whelming that it is practically a hopeless 
task. If the viewpoint expressed were 


taken seriously it presents such a dismal 
future that about all the advocates of 


eA ae ER 


forestry can do is to break down and 
weep. 

As time goes on it appears as though 
very little progress has been made. The 


whole forestry movement seems to lack 
punch. It is true that there is some for- 
estry being practised, one of the most 
notable examples being the reforestation 
in the redwood region of California. 
There are other isolated examples which 
certainly deserve commendation. The 
development, however, from a national 
standpoint is so limited that it is not even 
a drop in the bucket. 

There is a great deal of interest in 
forestry. The public generally is in 
favor of it and thinks it should be prac- — 
tised. The foresters are in favor of it, 
but apparently many are afraid of it and 
doubt that it can be practised. The lum- 
bermen as a rule think it is a good thing, 
but consider it economically impossible 
except in a few cases where conditions are 
unusually favorable. The great interest 
which exists lacks direction. There 
seems to be no vigorous spirit of leader- 
ship nor any concentration of effort. The 
thoughts of those most interested do not 
seem to have crystallized. There is as 
yet no definite policy or plan upon which 
all groups join wholeheartedly to ac- 
complish the ultimate aim of forest man- 
agement on private lands. 
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With the above conditions existing, it 
appears that the viewpoint of foresters 
as a rule has been entirely too restricted. 
Unconsciously we have been viewing the 
ptoblem too much in terms of our im- 
mediate surroundings. Each forester 
sees the problem in relation to his local 
conditions and his local obstacles. ‘This 
is like running a great whcllesale busi- 
ness on the basis of the problems of a 
small retail store. If we continue to stum- 
ble aimlessly in the mire and never al- 
low any vision to permeate our restricted 
viewpoint, the forestry problem as a na- 
tional problem is practically hopeless of 
solution. 

The problem has an idealistic and a 
common sense appeal to everyone. If 
idealism were all that is necessary, we 
would have been practising forestry in 
this country almost from the beginning. 
The idealistic appeal, however, has not 
been enough to “ put it over.” 

From a national standpoint, forest 
management has only been possible on 
the national forests. The economic ap- 
peal has been the stumbling block to 
private forest management. The ques- 
tion must therefore be asked: “‘ Have we 
as foresters given full significance to all 
of the economic possibilities of private 
forest management; have we viewed the 
proposition from all angles?” As the 
problem is a national one, its economic 
possibilities must certainly be viewed 
from a national standpoint. If the nation 
is to benefit by the establishment of pri- 
vate forest management, must not its 
full benefits to the nation be considered ? 

In spite of the fact that we are dealing 
with a diminishing natural resource, the 
lumber business has been in a very un- 


satisfactory condition for the last few 
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years. It is unnecessary here to quote the 
figures on cut and depletion which have 
been treated in so many publications. 
According to the best authorities we 
have from 35 to 40 years left before we 
are pretty well wiped out as far as virgin 
timber is concerned. The lumbermen are 
not reaping the benefits of a diminishing 
resource since they are under pressure to 
liquidate their holdings because of high 
taxes and interest. This is so general that 
it has caused overproduction and a de- 
crease in prices until a large percentage 
of the industry is operating at a loss. 
With this condition, what hope is there 
for forestry? Regarded from the stand- 
point of direct returns, forestry as a na- 
tional undertaking for private owners is 
practically out of the question. With 
conditions as they are, no general volun- 
tary move will be made by the lumber- 
men themselves. 

It might be possible to pass legislation 
to enforce cutting regulations and man- 
agement on private lands. However, this 
is not desirable and if attempted would 
immediately cause a big outcry about the 
government’s interfering with private 
business; in fact the government would 
be hard put to prove that its action was 
not confiscatory. The largest percentage 
of the lumbermen would go into forestry 
very unwillingly. There would not be 
the necessary codperation to make the 
plan a success. “‘ You can lead a horse to 
water but you can’t make him drink.” 
Force is not the proper way to gain sup- 
port. 

The human element must be consid- 
ered in the forestry problem the same as — 
in anyproblem. The writer has dealt with 
many of the lumbermen in the West, 
both the small operators and those who 
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hold sway over great domains. ‘These 
gentlemen are perfectly human and no 
different from men in other lines of 
business. Every business is conducted 
for profit; it does not engage in any en- 
deavors which are purely idealistic. Un- 
less a proposition has at least some eco- 
nomic appeal, you cannot expect business 
men to engage in it. The logical con- 
clusion then is—if we want to see for- 
estry practised on private holdings 
throughout the nation we must supply 
that appeal. 

In carrying out any great national pro- 
ject, the policy established by our govern- 
ment should always be the greatest good 
to the greatest number. Large sums of 
government money have been spent on 
great reclamation projects in the West; 
and the Panama Canal cost the govern- 
ment nearly four hundred million dol- 
lars. When these great projects of na- 
tional importance were undertaken, what 
was the thought uppermost in the minds 
of those who promoted them? Was it 
the idea of direct returns, or the idea of 
indirect returns to the nation? 

When forest management and _ sus- 
tained yield are discussed, it is seldom 
that anything is brought up except what 
a crop of timber will yield in direct re- 
turns over a period of years to the indi- 
vidual or company. Different rates of 
interest are used ; compound interest and 
growth tables are brought forth. When 
we get through with our figures, we 
usually end up by finding that as far as 
direct returns and compound interest are 
concerned, it is almost a hopeless task. 
Even at simple interest it is none too 
promising in the slower growing regions. 

Let us see what the figures reveal in 
other great national problems. The 
Twentieth Annual Report of the Recla- 
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mation Service for 1920 and 1921 states 
that the total expenditures for reclama- 
tion work from 1902 to 1921 were $160,- 
000,000. The irrigated acreage of these 
Projects in 1921 was 1,225,480 acres. 
Those who benefit from these projects 
repay the government the costs allocated 
to their land in 20 annual installments 
without interest. The net cost of these 
projects was still $130,691,190.98 on 
June 30, 1921. The cost of operating 
these projects to December 31, 1920, was 
$12,104,015.67, while the total revenues 
for operating were $9,819,775.67, show- 
ing a deficit of $2,284,240.00. It can be 
seen readily what the direct returns are 
in this project. No interest has been re- 
ceived for the initial expenditure of 
$160,000,000, of which only $30,000,- 
ooo had been repaid and there was an 
operating deficit of $2,284,240. When 
only the direct returns are taken into con- 
sideration it does not look like a very 
good business proposition, and remember 
that direct returns are the only ones we 
ever talk about in forest management 
and sustained yield. 

Now that we have the direct returns 
disposed of, let us see what a considera- 
tion of the indirect returns discloses. To 
begin with, most of the lands benefitted 
by these projects were arid lands orig- 
inally. They were worth a few dollars 
an acre for grazing purposes, but gener- 
ally were of no value for crops. The 
crops raised on 1,225,480 acres in 1920 
were worth $66,171,650. By 1927 some 
1,378,900 acres were irrigated and the 
crops were worth $72,047,200. The 
crops harvested over a period of three 
years are worth more than the entire 
amount of money spent by the Reclama- 
tion Service. In the 1920-1921 report, it 
was estimated that the lands under these 


336 


projects had increased in value by $500,- 
000,000. 

What a different story the direct re- 
turns and the indirect returns show on 
these projects! The direct returns make 
it appear as though they were not very 
good business ventures, while the indirect 
returns show that they have been huge 
national successes. Besides the above in- 
direct benefits, prosperous towns and in- 
dustries have sprung up to add still more 
to the wealth of the nation. 

Nearly 15 years ago our great Pan- 
ama Canal was finished. It cost the gov- 
ernment $387,000,000. In a small pam- 
phlet issued by the government in Feb- 
ruary, 1926, on general information en- 
titled “‘ Panama Canal ” some interesting 
figures are given. For accounting pur- 
poses $112,000,000 of the cost of the 
Canal is charged to the Navy, while 
$2'75,000,000 is charged to the commer- 
cial enterprise. 

The direct returns from the Canal are 
stated as follows: 


For the first 4 years of operation the 
revenues were less than the actual ex- 
penses of operation due largely to slides 
in Gaillard Cut. In the later years rev- 
enues have exceeded the cost of operation 
and maintenance. To June 30, 1925, the 
operating expenses for the Canal proper 
amounted to approximately $78,000,000 
and the revenues to over $121,000,000 of 
which $118,930,782.25 was for tolls 
alone. In addition, the operating ex- 
penses of certain auxilliary business units 
amounted to over $113,000,000 more 
against revenues of $117,000,000. The 
excess of total earnings over total ex- 
penses at the beginning of the fiscal year 
July 1, 1925, stood at $47,473,266.58. 
Most of the bonds for the Canal were 
3 per cent bonds. The annual interest 
on the commercial part of the Canal 
would be $8,250,000 at 3 per cent. 
At simple interest this would be $90,- 
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750,000 for 11 years. If a deduction of 
the operating surplus of $47,000,000 
is made the Canal would still show a 
deficit of $43,750,000. If compound in- 
terest rates were applied the operating 
deficit would be still greater. 


The tolls of the Canal are gradually 
increasing and eventually they will 
probably pay both operating expense and 
simple interest at 3 per cent. So much 
for the direct returns. They do not make 
the Canal look like a very good business 
undertaking. 

The indirect returns are another story. 
The important reason for building the 
Canal was the reduction it effects in dis- 
tances at sea. The following are repre- 
sentative savings: 

Saving 


in distance, 
iles 


From New York to San Francisco ... 7,873 
From New York to Valparaiso ...... 3,747 
From New Yorkto Callao .......... 6,250 
From New York to Guayaquil ...... 7,405 
From New York to Sydney ......... 3,615 
From New York to Yokohama ...... 3,678 
From Liverpool to San Francisco .... 5,666 
From San Francisco to Freetown .... 4,103 


Quoting again: 


If the cost of operating a ship be 
taken at 20 cents per net ton a day (and 
this of course, varies greatly as among 
ships depending on the vessel and the 
route over which she is operating) the 
cost of the tolls on laden ships is equiva- 


Sd 


lent to about 6 days of operation at sea. 


On such an assumption, other considera- : 


tions being equal, if a ship saves over 6 
days in her voyage by using the Canal it — 


is profitable to come this way. Trans- 


lated into distance a 10-knot ship, travel- 
ing 240 nautical miles a day, will gain by 
using the Canal if it shortens the distance 
by 1440 miles. On the same basis, a ship 
in ballast can profit by using the Canal 
if it saves 3% days. 


In arriving at the indirect benefits, we 
may take the average day’s travel of 
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ships as 250 miles, the average saving in 
distance as 4000 miles, and the average 
cost of tolls as 5 days’ operation at 20 
cents per ton. 

The actual saving of distance exclusive 
of tolls would then be 2750 miles, or 11 
days travel. At 20 cents per ton per day 
the saving would be $2.20 per ton. In 
round figures approximately 210,000,000 
tons have passed through the Canal since 
1914, which at $2.20 per ton would equal 
$462,000,000. This amount is $75,000,- 
000 more than the entire cost of the 
Canal, both the part charged to the Navy 
and to the commercial enterprise. The 
Canal is just beginning to function at 
capacity and over a period of another 25 
years it will not only save the people 
of this country hundreds of millions but 
the people of the world as well. Again it 
is clear that although the direct returns 
do not look appealing, the indirect re- 
turns add much to the wealth of the na- 
tion and the project becomes a huge na- 
tional success. 

In the practise of forest management 
and sustained yield on private timber- 
lands, there are also both direct and in- 
direct returns. The measure of the di- 
rect benefits is comparatively simple but 
rather discouraging. The measure of the 
indirect benefits is extremely difficult, al- 
though they can be shown to exist. Of 
the indirect returns those without any 
known method of measurement are bene- 
fits from recreation uses, constant water 
supply, and prevention of losses by floods. 

Forests make an ideal playground for 
the public. In any forest region the desire 
of the public to get out into the country 
is much greater than it is where nothing 
but cut-over and burned-over areas cover 
the landscape. The forest anywhere has 
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an appeal to most normal human beings; 
as a consequence there are benefits in 
health and recreation because of it. These 
benefits are indirect and impossible to 
measure. 

A constant streamflow is assured 
through forest cover. Research shows 
that floods often occur after the forest 
cover has been removed as the water runs 
off much more rapidly. In the irrigated 
districts of the West a constant water 
supply is of the greatest importance for 
the welfare of the agricultural communi- 
ties. There is no measure of this indirect 
benefit although it also is known to exist. 

The fact that forest cover prevents 
rapid run-off and promotes a more con- 
stant flow of water has brought out some 
evidence that the devastation of forest 
lands in the Mississippi River Basin has 
contributed to the severity of the floods 
in recent years. How much can be at- 
tributed to this cause is not known. We 
do know that a mountain side without a 
forest cover has a very rapid run-off and 
excessive erosion. If only 5 per cent of 
the damage in the recent Mississippi 
River flood was caused by devastation the 
loss would pay for the reforestation of 
thousands of acres of land. ‘There is 
thus an indirect benefit in checking the 
severity of floods. We have no measure of 
this benefit from a monetary standpoint. 

There are other indirect returns to 
the nation on which at least an estimate 
can be made. We are at present using ap- 
proximately 4o billion board feet of tim- 
ber per year. It is estimated that the 
total quantity used will decrease some- 
what. If we look into the future for 30 
years a conservative estimate of our re- 
quirements with increase in population 
will still be 35 billion feet annually. At 
the present rate of cutting, there will be 
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a gradual decline in the amount we can 
produce. Thirty years hence we shall 
not be able to produce more than 20 bil- 
lion feet annually. This means that it 
will be necessary to obtain 15 billion feet 
from foreign sources and substitutes. The 
substitutes will probably make inroads 
of from 20 to 25 per cent because of the 
higher cost of shipping lumber in. By 
deducting 3.5 billion feet for substitutes, 
we still have a balance to be supplied 
from foreign sources of 11.5 billion feet. 

There are some supreme optimists who 
predict that we shall always have plenty 
of timber and that there is nothing to 
worry about. If these optimists will 
just divide the country into three large re- 
gions including the Northeastern States, 
the Lake States, and the Central Hard- 
woods Region in one, the Southern 
States in another, and the Rocky Moun- 
tain and Pacific Coast States in another, 
they can see the picture more clearly. 
For convenience we may call these the 
Eastern Region, the Southern Region, 
and the Western Region. Let us imag- 
ine that each of these regions is a sepa- 
rate country with international bound- 
aries. 

In the Eastern Region the annual cut 
30 years ago was approximately 20 bil- 
lion feet. The cut today is less than 7 
billion feet. The forest industries have 
“pulled up stakes,’ moved elsewhere, 
and left a lot of unproductive land be- 
hind. You could not convince anyone 
in this region where the cut has decreased 
65 per cent that it still has plenty of 
standing timber. This region is using 
more lumber now than when the cut was 
at its height and the largest proportion 
of it must be shipped in from the other 
two regions. 
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In the Southern Region the peak of 
the cut is past. The area of virgin tim- 
ber was reduced from 39,000,000 acres 
to 12,650,000 acres in 12 years, the sec- 
ond growth is being cut as fast as it 
grows, and in 15 years more the South 
will no longer be the factor in lumber 
production that it is today. The oper- 
ators are either “pulling up stakes” 
and moving to the West or they are going 
out of business. Every time an operation 
cuts out it is an economic loss to the 
South. Those people in the South who 
have felt the effects could not be con- 
vinced that the South will always have 
plenty of timber. 

The Western Region is nearing its 
peak of production. In some portions of 
it, operations are already coming to the 
end of their timber supplies. There will 
be some migration to the more inacces- 
sible places. In the next 30 years there 
will be a good many operators who will 
cut out. When the next migration takes 
place the owners will either discontinue 
their business or migrate to foreign 
shores. Either way there will be a big 
economic loss to the country. They can- 
not move back to the regions which are 
already cut out. Those who are not yet 
convinced will be when the economic 
pinch comes. 

In 30 years, more than 1000 billion 
feet of virgin timber will have been re- 
moved at the present rate of cutting. 
This means that we shall have from 600 
to 800 billion feet left. At least half of 
the remaining supply will be in public 
ownership under sustained yield manage- 
ment. The other 300 to 400 billion feet 
in private ownership will be tag ends and 
timber in rough, inaccessible country. 
With this condition it will be physically 
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impossible to supply a cut of 35 billion 
feet per year. The cut through necessity 
will be reduced by from 30 to 60 per 
cent of the requirements. 

When it is necessary to ship in 11.5 
billion feet of lumber, it means first that 
this will be produced by other nations 
with a corresponding loss in payrolls in 
this country. It also means that no mat- 
ter where this lumber is produced the 
cost of production will be approximately 
as much as it would be in this country 
and that we must pay this production 
cost plus the additional cost of trans- 
portation from the producing countries. 
The increased cost will in turn raise the 
cost of our own lumber. 

The chief sources of supply will be 
Scandinavia, Russia, and Siberia. ‘There 
may be some differences in stumpage 
values. The lumber from the Scandi- 
navian countries will probably have a 
higher stumpage cost than that from 
Russia and Siberia. 

If the average cost of production in 
this country at that time is $30 per 
thousand board feet, our payrolls will be 
reduced by $345,000,000 annually. The 
additional shipping distance of the 11.5 
billion feet will involve both a foreign 
railroad haul and an ocean voyage. A 
very conservative figure of the cost of this 
lumber to the nation is $40 per thousand 
feet, or $460,000,000 annually. Import- 
ing the excess lumber would in turn raise 
the price of that cut in this country to 
equal the price of that shipped in. Al- 
lowing a cost of $30 per thousand feet 
for our lumber plus an excess cost of 
stumpage of $5, or a total of $35, there 
is still a difference of $5.00 per thousand. 
This extra cost of $5 per thousand would 
be the average increase over 20 billion 
feet cut in the United States, making an 
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additional cost of another $100,000,000. 
The production and shipping costs are 
purposely made extremely conservative. 
When the shortage occurs it means 
that the nation is hit three times—first, a 
loss of $345,000,000 in payrolls; second, 
an increased cost of $460,000,000 for 
imported lumber (which is paid to for- 
eign countries) ; and third, an increased 
cost of $100,000,000 for our own lumber 
supply. This makes a total of $905,000,- 
ooo a year. The annual loss in wealth to 
the nation would be $805,000,000. If 
this continued over a period of from 10 
to 20 years, which is more than likely if 
conditions do not change in the near 
future, it can readily be seen that we are 
facing a loss in billions which will mate- 
rially affect our standard of living. 
‘There are other indirect returns, such 
as a plentiful supply of cheap lumber to 
promote continued home ownership, loss 
in taxes from unproductive land, and an 
independent supply of lumber in case of 
war. ‘These cannot be measured, but the 
great problem of keeping industry and its 
benefits within our own borders is so im- 
portant that we cannot afford to let it 
go because of the “cost” of forestry. In 
analyzing the situation, we overlook the 
fact that the individual lumberman does 
not receive the indirect benefits. All that 
he gets is the direct returns from his oper- 
ation, which may or may not be a profit. 
In the last few years, as is commonly 
known, there have been more losses than 
profits. We often condemn the lumber- 
man and unconsciously expect him to 
finance the indirect benefits to the nation. 
The lumberman is no different than 
other individuals in a great national prob- 
lem. The direct returns affect him and 
the indirect returns affect the nation. If 
some plan could be worked out which 
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would provide more of an economic ap- 
peal to the lumberman, he would be will- 
ing to practise forestry and the nation 
would benefit as well. 

In order to make forestry a success, 
the only plan worth considering is sus- 
tained yield for private operations. Those 
large devastated areas which are now de- 
tached from all operations can only be 
treated in one way: they must be taken 
over by the government or the states and 
reforested. No individual or company 
can afford to take care of these areas. A 
perpetual cut for each operation will take 
care of the areas contiguous to the opera- 
tions and will eventually develop forest 
management from a national standpoint. 

The argument might be brought up 
that forest management is already mak- 
ing good progress. A recent report by 
the Committee on Industrial Foirestry, 
of the Society of American Foresters, 
states that at present there are 8,550,000 
acres of timberland, including second 
growth and virgin timber, under per- 
manent industrial forestry management. 
This is a beginning, but the area is so 
small and the type of forestry practised 
either so questionable or so inadequate 
that it will have little effect on our re- 
quirements. Eventually, we shall need 
from 200 to 300 million acres of private 
forests under sustained yield to take care 
of our demands. The forestry develop- 
ment at present is too slow; the door 
will not be locked until the horse is 
gone unless we speed up the rate of 
establishing sustained yield. 

Government regulation of the timber 
resources has been advocated at different 
times, but is not desirable if any other 
method can be found. The kind of regu- 
lation which would be more desirable 
and more welcome to the industry at 


present would be regulation of the cut. 
If the cut can be controlled by some 
common-sense method it would cure 
overproduction, make the industry more 
prosperous, and bring about a more 
favorable attitude towards forest man- 
agement. This would not accomplish 
sustained yield, however, since this de- 
pends entirely on the treatment of the 
lands after they are cut over. 

One of the most difficult problems 
which the industry now faces is the in- 
terest charge, usually of 7 per cent or 
more, on bonds issued to carry large 
timber reserves. These high rates are in 
many cases responsible for the great 
amount of overproduction. If bonds could 
be obtained at rates from 3 to 44 per 
cent, this situation would be alleviated. 
The time is not yet ripe for financing 
standing timber by government money. 
Through organization of timber holders 
so that a large percentage of the timber 
area of any region is covered, it would 
be possible to obtain long term bonds at 
low rates coupled with guarantees by 
timber insurance. When the individual 
operator is bonded, the risk is much 
greater than if 50 or 75 per cent of a 
whole region is bonded by the same finan- 
cial organization. The risk decreases with 
area, and lower rates could be obtained 
in this manner. This problem is a dif- 
ficult one and will have to be solved by 
the timber interests. Large groups or 
mergers would make such a solution pos- 
sible. 

For sustained yield purposes, it is still 
possible to work out a plan which would 
have more of an economic appeal than 
any method being now used in this coun- 
try. As an operator cuts his timber the 
initial cost of replacing a fully stocked 
stand on cut-over lands is always the 
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greatest single cost. This cost may be 
that of replanting, reseeding, or special 
measures for protection and brush dis- 
posal to insure the second crop. When 
this initial cost is figured at compound 
interest at 7 per cent—the usual cost of 
money to operators—it gives a very dis- 
couraging answer. The cost of fire pro- 
tection and taxes should be charged off 
annually on operations. If the initial 
cost can be pared down so that there is 
a possibility of profit over a long period 
of years, the economic appeal of forest 
management even in slow growing re- 
gions would be much greater, 

A feasible plan for carrying out re- 
forestation would be for the government 
to grant secured loans at 3 per cent for 
sustained yield where the rotation is 70 
years or less, 2 per cent where the rota- 
tion is over 70 years. These loans would 
be a first mortgage on the growing timber 
and the timberland for one complete ro- 
tation. The loans would supply the in- 
itial cost of establishing a fully stocked 
stand on the lands as they are cut-over, 
with a maximum allowance of $10 per 
acre. The money would be paid over ta 
the operator yearly, measured by the 
number of acres which have been refor- 
ested. ‘The reforested areas would be 
part of a definite plan of sustained yield 
established by the operator. The loans 
would be payable as the new crop is cut 
on a pre-acre basis, the same basis upon 
which the money was borrowed. This 
would carry the operators through the 
doubtful and precarious period of the 
first rotation. The loan should definitely 
terminate as the second crop is cut. If 
another loan should be necessary then it 
can be taken up at that time. In 75 to 
100 years from now our research will 
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have greatly developed and our stumpage 
prices will have increased to such a point 
that federal aid will no longer be neces- 
sary. The inspection work and passing 
on working plans would be under the 
U. S. Forest Service while the granting 
of the loans and the necessary audit work 
would be under the U. S. Treasury De- 
partment. 

By allowing low rates of interest on 
the initial cost of establishing the next 
crop, much of the sting is taken out of 
the compound interest bugaboo. It 
makes forest management possible even 
in slow growing regions. 

Thus, for a rotation of 70 years or less, 
at compound interest: 


At 3%. At 7% 
$1.00 in 40 years amounts to...$3.26 $14.97 
$x.00 in 50 years amounts to... 4.38 29.45 
$1.00 in 60 years amounts to... 5.89 57-95 
$1.00 in 70 years amounts to... 7.91 113.98 


At the end of a 70-year rotation the 
maximum initial cost of $10 per acre 
would increase to $79.10 at 3 per cent, 
while it would increase to $1139.80 at 7 
per cent. If only 30 thousand board feet 
per acre were grown by the end of the 
rotation, the cost would be $2.64 per 
thousand at 3 per cent as against $37.99 
per thousand at 7 per cent. There is 
room for a fair return if the final cost on 
compound interest is $2.64 per thousand, 
while at a cost of $37.99 per thousand it 
is doubtful if the stumpage cost could be 
recovered at all. 

For a rotation of more than 70 years, 
at compound interest: 


At 2% At7% 
$1.00 in 71 years amounts to. $4.07 $121.97 
$1.00 in 80 years amounts to.. 4.87 224.23 
$1.00 in 90 years amounts to.. 5.94 441-10 
$1.00 in 100 years amounts to.. 7.24 867.71 


At the end of a 100-year rotation the 
maximum initial cost of $10 per acre 
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would increase to $72.40 at 2 per cent, 
while it would increase to $8677.10 at 7 
per cent. If only 20 thousand feet per 
acre were produced in the slower growing 
regions, the cost would be $3.62 per thou- 
sand at 2 per cent as against $433.85 per 
thousand at 7 per cent. A fair return 
could be expected on a cost of $3.62 per 
thousand, while the stumpage at $433.85 
could not be sold at all. 

The loans granted at the rates of in- 
terest mentioned above would have the 
following conditions attached to them: 

1. The operator’s holdings must be 
such that sustained yield is possible. 

2. The operator must submit a defi- 
nite working plan with a specified rota- 
tion to carry on sustained yield. 

3. There must be an adequate system 
of fire protection. 

4. The taxes must be such that the 
plan is economically feasible. 

5. The maximum allowance of $10 
per acre must be spent in establishing a 
new crop only. This may include re- 
planting, reseeding, and special measures 
for protection or other purposes desig- 
nated by the approved working plan. 

6. The amount of money loaned per 
acre is measured by the actual money 
spent in establishing a new crop. If it 
averages less than $10 per acre, only that 
amount will be allowed; if it averages 
more, only $10 per acre of the acres re- 
forested will be allowed. The allowance 
will not be made until the work has been 
completed by the operator. 

7. The inspection work will be car- 
ried on by the U. S. Forest Service. An 
annual inspection will be made to deter- 
mine the acreage reforested for purposes 
of allowing the loan. 

8. The loan applies only to private 
lands and not to government or state 
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lands within the working circle. Forestry 
on public lands will be handled through 
public agencies. 

g. In case of loss by fire or other 
means the operator will reéstablish the 
new crop at his own expense. 

10. The loan is payable as the new 
crop is being cut on the first rotation. 
The repayment will be measured by the 
number of acres cut and the amount of 
money loaned on this acreage. 

11. In case the provisions of the loan 
are not carried out, the loan may be can- 
celled 90 days after notice is given and 
the accumulated growth made a lien on 
the property. 

12. This loan is open for a period of 
20 years from 1930 to 1950. (The 
period mentioned is purely tentative for 
purposes of this article.) 

The above conditions simply outline a 
definite forest policy. If the taxes in a 
certain state do not permit the loan to be 
made and the operators are desirous of 
going into sustained yield it will be up 
to them to get the necessary state legis- 
lation passed to permit their benefitting 
from the loan law. With a definite tax 
policy outlined in a loan of this nature 
the operators of any given state could ob- 
tain the necessary legislative action. 
There is no particular reason for tax re- 
duction to operators who do not prac- 
tice forestry but there is reason enough 
for benefitting those who undertake to 
reéstablish the forest. Public sentiment 
would favor forest management and 
make such legislation not only possible 
but would demand it. 

The requirement for liability of the 
operator, in case of loss, would encourage 
unusual care of the new crop. In case a 
fire is caused by some one else it would 
give the operator a basis for collecting 
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damages on the young growth destroyed 
and it would prevent burning to collect 
insurance. 

In establishing the time of 20 years for 
complying with the above loan it is felt 
that during that period those operators 
who can comply with its requirements 
will doso. In case an operator has a large 
mill capacity and a small supply of tim- 
ber, sustained yield will not be possible. 
‘Those operators who are in more favor- 
able circumstances but with an insuffi- 
cient supply of timber can either purchase 
other properties or merge into groups to 
carry on sustained yield. 

Eventually a policy may be established 
to prevent any cutting except on a sus- 
tained yield basis. This policy would be 
the second step and should not be taken 
until after the 20-year period had given 
the industry time to put its house in 
order. Such a policy would be greatly 
favored by those actually practicing sus- 
tained yield but would meet opposition 
from those not yet included. However, 
this could eventually be worked out to 
the satisfaction of the industry. 

The following example will give an 
idea of the way in which this plan would 
work in the case of an operation entitled 
to a loan at 3 per cent interest: 

The operator has a total of 50,000 
acres to carry on sustained yield. Of 
this, 30,000 acres are virgin timber, 10,- 
000 acres are good second growth, and 
10,000 acres are cut-over land not 
restocking. The average cost of planting 
up open spots in the second growth is $5 
per acre, and the cost of planting the cut- 
over land $10 per acre. The operator 
carries on a system of conservative cut- 
ting in the virgin timber which makes the 
average replacement cost of the new 
stand $8 per acre. The rotation is 50 


years. The progress of the cutting and 
reforestation and the loans obtained for 
the work might then be as shown in the 
table on the following page. 

The repayment would continue on the 
basis of $5 per acre until the 10,000 
acres of the original second growth plan 
are re-cut. When the original cut-over 
lands come into cutting the loan on them 
would be paid back at the rate of $10 
per acre annually, and later on the 
original virgin timber at $8 per acre an- 
nually. When one rotation of 50 years 
on the new crop has been completed the 
new forest would be established on a 
sustained yield basis. Theoretically, the 
high point of the investment would be in 
the fiftieth year, from then on it would 
gradually decrease until the one hundreth 
year. At that time the loan would be 
entirely repaid and the new forest would 
have passed through one rotation. 

At the end of the first rotation of 50 
years, it will be necessary for the operator 
to establish the third crop at his own ex- 
pense as the money is gradually paid back 
to the government. This will not be 
a hardship at that time as our research 
will have indicated how to handle the 
forest and timber growing will have be- 
come stabilized. As a safe, stable enter- 
prise it will be possible to borrow money 
on timber growing at much lower rates 
than at present. 

It is possible that the total loans for 
reforestation may be as much as $500,- 
000,000 over a long period of years. In 
any given working circle, only the private 
lands will be reforested by the loan; pub- 
lic lands will be taken care of by public 
agencies. If 2,000,000 acres a year were 
reforested for a period of 50 years, the 
cost would be a maximum of $20,000,000 
annually, with a probable average of ap- 
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TABLE I 


PROGRESS OF CUTTING AND REFORESTATION ON 50,000 ACRE TRACT, WITH RESULTING LOAN VALUES 
AND REPAYMENTS 


latte die er cent loan 
vear | Progress report | Cutover, area | Second growth | Virgin timber | “obtained at end 
EGS GAL O Ut eee eceitivs free warels sf mcr mn | s Sie otmtalarars 1000 acres 
Reforested ....... 1000 acres 500 acres 1000 acres 
Loan value ...... $10,000 $2500 $8000 $20,500 
TO8 OM Ut ee tee taln cin claleeie as kn) Rha Se de oe cata 800 acres 
Reforested ....... 2000 acres 1000 acres 800 acres 
Loan value ...... $20,000 $5000 $6400 31,400 
OS 7 Uae cs eveccters acte s [nian st sisson Lagiatcletty eho 1200 acres 
Reforested ....... 2000 acres 1500 acres 1200 acres 
Loan value ...... $20,000 $7500 $9600 37,100 
TO38 o Cuties eis area sriielll pak kets ea caters ace) ples Wale eoaisis acest 1000 acres 
Reforested ....... 2000 acres 1500 acres 1000 acres 
Loan value ...... $20,000 $7500 $8000 35,500 
EQS 95 | CU ee etereretn eee ciate Le enete tates Te ete aml oar aie octets as 900 acres 
Reforested ....... 3000 acres 1000 acres goo acres 
Loan value ...... $30,000 $5000 $7200 42,200 
TOAO> | Cut. otacisheseedie coeiyie tin aupin aia visti teh i ovecieieiey als I100 acres 
Reforested ....... finished 2500 acres I100 acres 
Loan yalterncnase |. ty arag ee teers $12,500 $8800 21,300 
TOALT CULM ce ateleta pene ate | io ss wajsias stot. |) as vaateieelaes 1000 acres 
Reforested ....... wk TES 2000 acres 1000 acres 
Loan value ...... cae $10,000 $8000 18,000 
TOA 0) Cuts 7 acess prarthcn eae et adi sciaven ae tie ela Lal es cater ones 1000 acres 
Retorested.< wt. |e pon aneeias finished 1000 acres 
Loancvalueiccsacs: |) cde cente le a ee ete $8000 8,000 
Total stevie. Rsv eee oes ainitis Malye hy ala RIG oe erent $214,000 
From 1943 to 1964 inclusive, the operator would cut and plant an average 
of 1000 acres per year of the virgin timber making 22,000 acres in all, 
with a total loan value of........ Hard aires maren eee so'svabicis pee moT ee $176,000 
Grand stotalssic.aastoer eeame Bes nccee ae & ae oaeae $390,000 
Beginning with 1965 the operator veouldis start cutting his second growth and 


repay the loan accordingly: 
PaaS DIRE RRR IS 5 oie SS oe oe ee 


Repayment at 
end of year 


—_— SSS SSSSSSSSSsSSS— 


1965 \|\Cut 5342-006 Selslale vem saree MALS Ree germinate 1000 acres 

Original cost... +0 sjesuavis goiiniccts is: 0h nin 9h int $5000 
T9O6v Cutis saree arcs « Rsisjeua, centers Celae Pere t cind se pis slonenia ks 1200 acres 

Original cost ........ reat Sreee cee cues teat | OOOO 6000 
2967 "|Outtomceee ae sees Bn Rates oe a big Pelee pie Ns ole nian ome aaa 800 acres 

Original cdstiawuinsn<igen.s SaCERWEDA'6 wk ve bee eh Oh QOOR 4000 
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proximately $10,000,000, because much 
of so large an area would cost less than 
the maximum of $10 per acre. After a 
50-year period, some of the operators 
would begin to repay their loans and the 
total cost would gradually decrease. It 
is likely that the figure of 2,000,000 acres 
a year would not be reached for some 
time and that for quite a period loans of 
from three to five million dollars an- 
nually would not be exceeded. It is also 
quite probable that cut-over lands which 
are detached from operations will be 
sold to the government and be reforested 
by the Forest Service. 

All conditions being equal the operator 
_ who goes on a sustained yield basis under 
this plan will have the advantage over 
the one who does not. They will both 
have carrying charges and protection 
costs to charge off annually. The oper- 
ator on sustained yield will have the in- 
terest charge to pay on the loan, which 
the other operator does not pay, but his 
depreciation on plant and railroad grades 
will be less because of the permanence of 
his operation. Where an operator must 
add to his land holdings his carrying 
charges will be higher; however, his de- 
preciation charges will be less and he is 
better off because he is gradually develop- 
ing a valuable asset in the growth of his 
next crop of timber, 

This plan will add at least some eco- 
nomic incentive and appeal to reforesta- 
tion and forest management. By aiding 
the lumbermen to establish the next crop, 
the government will not have any finan- 
cial loss. The loan will be secured by a 
first mortgage on the land and timber. By 
granting loans at the rates suggested, the 
nation will be able to reéstablish its for- 
ests and the forest industries will be kept 
within our borders. 


The forest problem is just as much of 
a national problem as the reclamation 
problem or the Panama Canal problem. 
The direct returns to the government in 
establishing our forests will be greater 
than they have been in either of the other 
two projects mentioned above. The loans 
will be repaid with interest at 2 and 3 per 
cent. If they are not repaid, the security 
is such that the government cannot lose 
in taking the properties over. In the rec- 
lamation projects the government does 
not receive any interest on the money ex- 
pended and there is a deficit on opera- 
tions. Since 1914 when the Panama 
Canal opened, simple interest at 3 per 
cent has not been earned even on the 
$25,000,000 charged to the commercial 
part of the venture. On the total cost 
of the Canal of $387,000,000 the total 
surplus of earnings over expenses of $47,- 
000,000 to July 1, 1925, would only be 
I.1 per cent for the 11-year period. 

As far as indirect returns are con- 
cerned, no one can deny that both the 
reclamation projects and the Panama 
Canal have been excellent investments 
and paid for themselves many times over. 
Placing our forests on private lands on a 
sustained yield basis would result in still 
greater indirect returns to the nation than 
either of these other projects. The crops 
on the lands under the reclamation pro- 
jects are worth from $70,000,000 to 
$80,000,000 annually. The saving on 
tonnage going through the Panama Canal 
is from $50,000,000 to $60,000,000 an- 
nually. The saving to the nation in re- 
taining our forest lands productive and 
our forest industries permanent will 
eventually be from $700,000,000 to 
$1,000,000,000 annually. The sooner 
we get started with a definite plan the 
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sooner we will secure the indirect re- 
turns. 

Just recently, Congress passed the 
Boulder Dam Bill and now the Nica- 
raguan Canal is up for discussion. You 
may hear an occasional objection to these 
projects in Congress while it is working 
out the details, but both Congress and 
the American people are fully convinced 
that these projects will be a big benefit 
ultimately to the nation. We have had 
similar projects which have proven be- 
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yond a doubt that the returns to the na- 
tion are many times greater than the 
original investment. So it will be with 
our forests when once established. Cut- 
over and devastated lands do not create 
wealth, growing forests do. Growing for- 
ests and busy lumber mills are important 
contributors to our national prosperity. 
Before it is too late, let us take a lesson 
from our other great projects and safe- 
guard that prosperity. 


"A 


Q 


THE INDUSTRIAL REVOLUTION AND FORESTRY’ 


By H. T. GISBORNE 
Silviculturist, Northern Rocky Mountain Forest Experiment Station 


hm Or ge ARE living in an age of rapid 
av ve transition when old ideas and 


SAS established theories are being 
Prcken, and when new inventions and 
new discoveries cause us to discard the 
old. Under these circumstances it is na- 
tural for us to question the worth of 
everything, and especially for us to de- 
bate concerning the abiding value of our 
most stable possessions.” President 
George B. Cutten, of Colgate Univer- 
sity, has stated in these words a marked 
tendency of the present age. This atti- 
tude has been pronounced in some of the 
most successful industries and _profes- 
sions; it is beginning to be shown by some 
lumbermen and foresters, who question 
the abiding value of lumber sawn from 
trees as the principal product of forestry. 
Slowly the conception seems to be gaining 
credence that cellulose, not sawn lumber, 
is our principal product. Even a casual 
examination of new inventions, discov- 
eries, and industrial developments, seems 
to substantiate this belief. 

Homo neandertalensis hacked and 
chipped his flint and wood to shape them 
slightly better to his needs. He used his 
coal and his oil about as he found them. 
He did not know how to transform 
nature’s products into forms more adapt- 
able to his demands. Modern man has 
improved, to some extent, the methods of 
chopping and splitting trees into boards, 


1'Thanks are due to Mr. H. R. Flint for a 
review of this paper and several constructive 
suggestions for improving it—H. T. G. 


but his practices of forest utilization are 
still Mousterian compared to the modern 
recovery and utilization of copper, lead, 
iron, gold, aluminum, and petroleum. Is 
it coincidence that the two industries, 
coal and lumber, which still market their 
products largely in the natural form, 
without chemical transformation, are the 
two most depressed utilizers of natural 
resources? Is it also coincidence that two 
of the industries which transform their 
products most, aluminum and steel, are 
among the most successful today? Is the 
second International Conference on 
Bituminous Coal a sign of the times, and 
an indication that the coal industry in- 
tends to use the modern methods that 
have revolutionized nearly all the other 
arts? Overproduction and other eco- 
nomic factors admittedly affect the suc- 
cess of any industry, but few, if any, 
of the most efficient and most successful 
arts would have attained their present 
status without the adoption of modern 
methods of chemical and physical trans- 
formation. 

Look over your office, your home, and 
your automobile, and see if you can find 
many things, except the wooden ones, 
that have not been chemically or physi- 
cally transformed the better to serve your 
needs. Perhaps this condition exists be- 
cause wood has been plentiful, wood has 
been cheap, and waste has not mattered. 
But wood is becoming more and more 
scarce, more and more expensive, and we 
foresters are the foremost preachers of 
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waste reduction. We are warning the 
public to look out for the future, to pre- 
vent forest crimes against posterity, to 
start growing now the trees that will be 
needed 100 years hence. Are we, by the 
same token, planning our forest practices, 
especially our silviculture, with a keen 
knowledge and appreciation of the prob- 
able demands on our forests 100 years 
from now? Are we studying present in- 
dustrial tendencies to determine their 
probable effects on our future products? 
A few citations, collected almost at ran- 
dom, may serve to illustrate the writer’s 
belief that the present industrial revolu- 
tion is a factor to be considered very seri- 
ously in forestry. 

As late as 1874, an English journal 
stated that “ great endeavors have been 
made to introduce wood pulp as a fibre, 
but practical paper makers deem it a 
failure.” The world consumption of this 
“failure,” hardly 50 years later, is re- 
ported at approximately 10,000,000 
tons, or 20,000,000 cords. In the Lake 
States today they are hauling tiny 3-inch 
pieces of the recently despised jack pine 
as much as 60 long and expensive miles 
in order to utilize it by this ‘‘ impossible 
method.” This within less than half the 
planned rotation period of saw-sized 
trees, and the end is not in sight. Present 
imports of pulp and paper into the United 
States are valued at over $200,000,000 
each year. Will American chemists, who 
“cracked ” petroleum and thereby added 
three billion extra gallons of gasoline to 
our annual supply, permit such imports 
of pulp and paper to continue when the 
raw materials are here at hand, ready for 
chemical transformation ? 

Recently the gold medal for outstand- 
ing contributions to the technical de- 
velopment of the paper industry was 
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awarded by the Technical Association of 
the American Pulp and Paper Industry, 
to Mr. William H. Mason, for his pro- 
cess of making insulating board and arti- 
ficial lumber. No, American foresters did 
not recognize this remarkable contribu- 
tion to the future success of their profes- 
sion, but the Paper and Pulp Association, 
which is based on chemical transforma- 
tions and which appreciates such possi- 
bilities, was prompt to act. If a silvi- 
culturist had produced a new species of 
tree capable of growing clear lumber 
which could be sawn into boards 4 
feet wide, by any length, in a 50- or 60- 
year rotation period, foresters undoubt- 
edly would have marveled and paid 
tribute. Mr. Mason’s invention seems to 
amount very nearly to such an achieve- 
ment. A recent editorial in the 4 merican 
Lumberman stresses the importance of 
such possibilities in this way: ‘‘ Nobody, 
it is believed, can contemplate the growth 
of paper making and the increased use 
of wood fibre for other synthetic products 
without a serious thought of their rela- 
tion to tree-growing and forest use. The 
matter is of sufficient importance to en- 
gage the best thought of timber owners 
and foresters.” 

Another transformed, short rotation, 
cellulose product of the forest which is 
only a few years old, yet which demanded 
over 40,000 tons of wood in 1926 in the 
United States alone, is rayon. This con- 
sumption undoubtedly was far surpassed 
in 1928, as rayon production in the 
United States increased from 63 million 
to about 100 million pounds in that 
period. With the growth to be expected 
in this industry, and with the newly — 
discovered process of making real cotton 
from wood cellulose, how much of our 
forest crop 50 years hence will be de- 
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manded for such uses? Hugh Farrell 
says that the goal of the rayon research 
engineers is to make rayon the greatest 
textile fibre the world has ever known. 
Farrell also believes that the only barrier 
in the way of artificial cotton is that of 
sources of supply of wood pulp. 

News notes in Science have been 
frequent during the past few years de- 
scribing products in common demand 
which can and undoubtedly will be made 
from forest-grown cellulose. To quote 
parts of only a few: “ Cellulose, that all- 
important raw material of the new indus- 
trial development, which means paper, 
rayon, automobile lacquer, explosives, 
toilet articles, etc., is reaching into all 
corners of plant production and gather- 
ing up what once was waste. Members 


of the American Chemical Society, at 


their Swampscott meeting, considered ne- 
glected sources that might yield paying 
quantities of the valuable stuff.” Mean- 
while, foresters are greatly troubled by 
the high cost of burning this “ valuable 
stuff ’’ which clutters every logging oper- 
ation. 

In another issue of Science: “ Cellu- 
lose and lignin, the two principal constit- 
uents of wood, have been converted into 
artificial coals practically identical with 
natural coal found ready-made in the 
ground, according to an announcement 
made by Dr. Friedrich Bergius, of Heid- 
elberg, Germany, to the Second Inter- 
national Conference on Bituminous 
Coal. In 1926, Dr. Bergius at the first 
coal conference told how he had made 
synthetic gasoline, oil, and other products 
out of coal, and since then the German 
Dye Trust has utilized his process for 
producing commercially thousands of 
~ tons of synthetic motor fuel.” 
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In still another issue there is described 
the Bergius process of extracting sugar 
from wood, a process which produces 65 
pounds of glucose from 100 pounds of 
sawdust. Economically valuable as such 
a conversion might be, the competition 
for sources of supply—the once-despised 
sawdust—would be keen in Seattle 
where, according to a recent issue of the 
W est Coast Lumberman, “ For the first 
time in the history of the lumber busi- 
ness anywhere probably, a shortage of 
sawdust has developed .... and the mills 
are far behind in their deliveries,” for 
house-heating purposes. 

Of the many novel, yet potentially im- 
portant uses of wood as cellulose, which 
are fairly leaping into prominence, two 
deserve special mention. One is the re- 
sult of French and Belgian efforts to 
use the gas from wood and charcoal in 
place of gasoline for the operation of in- 
ternal-combustion motors, both station- 
ary and mobile. Several manufacturers 
are now building tractors, busses, and 
even touring cars which use this “ forest 
gas”’ as the motive power. ‘Test tours 
have given highly satisfactory results, 
and one operator of canal boats is equip- 
ping 50 of his barges with engines of 
this type. French, Belgian, and German 
foresters hail this development and are 
actively pushing it as a great aid to for- 
estry and a real contribution to their 
national economy. 

The second case, as reported by the 
Belgian Journal of Forestry, is the in- 
vention and increased use of a new ce- 
ment which utilizes very large quantities 
of sawdust. Because of its special heat 
and sound insulating qualities, this 
building material is specially recom- 
mended for many of the uses in which 
cement has been displacing wood. Ce- 
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ment manufacturers in the United States 
are now boosting a “snow cement” 
which is more resistant to the transfer 
of heat and sound because of its air pores. 
Melting snow creates these pores. Euro- 
peans, however, use sawdust, a relatively 
low value product, to create the pores 
and to increase the insulating features of 
the product. 

Many other uses of cellulose, rather 
than sawn lumber, could be cited, such 
as wood flour and cellulose fibre as a 
reinforcement in molded plastics; cellu- 
lose for food containers, instead of the 
cans coated with tin, a metal which is 
becoming more and more scarce and ex- 
pensive; cellulose for dynamite, cello- 
phane, sausage casings, disinfectants, ad- 
hesives, formaldehyde, medicines, arti- 
ficial leather, etc., etc. All of these pro- 
ducts are in great demand; none of them 
require long and expensive rotations of 
timber crops for supplying the raw 
materials. In many cases the cheapest 
land for the production of the raw mate- 
rials is forest land, and under such con- 
ditions forestry has a basic economic ad- 
vantage over any other method of pro- 
duction. 

To substantiate the assertion that 
some foresters and others are beginning 
to recognize the present and probable ef- 
fects of the industrial revolution, a few 
quotations are desirable. Mr. E. L. 
Carpenter, president of the National 
Lumber Manufacturers, recently stated: 
“We are hearing much these days about 
lumber substitutes. There are a number 
of them on the market. . . . . They are 
destined, I believe, to have a far-reaching 
development.” Wilson Compton pre- 
dicted to the Kansas City Chamber of 
Commerce that there will be vast de- 
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velopments in wood pulp and chemical 
products, making possible the use of 
smaller timber. An editorial in the 
American Lumberman warns both for- 
esters and lumbermen that, “‘ What the 
lumber industry has to do is to be alert 
to significant developments and quick 
to make minor adjustments, as needs 
arise, instead of assuming that things will 
always be as they are.” 

Hugh Farrell, in his book, ‘“ What 
Price Progress,”’ says that ‘‘ Wood, like 
many other basis substances used by in- 
dustry, has ramifications which reach into 
the most unexpected places.” W. D. 
Humiston recently cautioned the students 
of the Idaho School of Forestry not to 
center all their attention on boards and 
lumber, and he gave detailed reasons 
for his opinion that there is a great fu- 
ture in the various by-product industries, 
the utilization of more or less purified 
and modified cellulose, and of chemical 
derivatives, distillates, and extractives of 
wood. E. T. Allen, at the 1928 Pacific 
Logging Congress asked: “Is not the 
alleged future timber famine, together 
with the demand of both forest land 
owners and public that forest land be 
kept productive and earning, going to 
result in a shortage of old-style lumber 
being met not by going without, or by 
turning to brick, celotex, and what not, 
but by a synthetic lumber made of wood? 
Who will care much what form of wood 
cellulose is used . ... ?” President 
Wilbur, now Secretary of the Interior, 
of Stanford University, clearly recog- 
nized the fundamental product of for- 
estry when he characterized foresters as 
“chlorophyl engineers.” In the Annals 
of the American Academy of Political 
and Social Science, an editorial note in- 
troduces Director E. R. Weidlein’s arti- 
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cle, “ Industrial Changes Due to Chem- 
istry,” with the statement—which should 
be a warning to foresters—that ‘‘Any 
program designed to stabilize either in- 
dustry or prices must take into considera- 
tion both chemical discoveries and inven- 
tions, for they not only benefit the con- 
sumer by lowering prices, but also 
threaten the existence of established in- 
dustries.” ‘There seem to be many more 
lumbermen than foresters who are aware 
of the present trend, and who are con- 
sciously studying it. 

The effects of the industrial revolution 
on forestry are now confined to the 
future, they are with us today, and 
growing by leaps and bounds. One can 
only guess at what the future may hold, 
but many actual developments and many 
well-posted authorities seem to agree 
with President Cutten, that we are living 
in an age of rapid transition, and that it 
is opportune to question many of our 
conventional ideas and practices. The 
growing of saw-sized timber is one of 
the obsessions of foresters, and we are 
prone to present as an alibi for our slow 
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progress the time element involved. We 
are so accustomed to long rotations for 
saw-sized timber that we may have for- 
gotten the advantages of the much 
shorter rotations for maximum volume 
production. 

Much of our silviculture is predicated 
on the assumption that the demand for 
our products even 100 years hence will 
be largely as it is now, for certain species 
and sizes. Are we going to continue to 
slash hardwoods in New England and 
hemlock in Idaho, for example, at a tre- 
mendous cost per acre, with the firm in- 
tention of producing certain species and 
large sizes which may not be in demand 
at that price when they are ready for 
market? We are, in fact, designing most 
of our products for ancient markets of 
the distant future. “The wind seems to 
be shifting, however, and taking at least 
some of our product toward new markets 
in the not so distant future. Some of the 
straws undoubtedly point that way. 
Even Homo neandertalensis probably 
watched the wind direction rather closely 
as he stalked his game. 


A CONSULTING FORESTER LOOKS AT FORESTRY 


: By GEORGE BANZHAF 
Forest Engineer, Banzhaf & Watson, Inc., Milwaukee 


HAVE heard a great deal dur- 
kad ing the last two years concern- 
8. ing the advances that are being 
made in forestry. Particularly, in com- 
mercial forestry. I refer here chiefly to 
the proper management of mature and 
second-growth natural forests. One 
gathers that we are on the verge of a 
great movement whereby large acreages 
will be put under management by private 
interests. To be sure, leaders among 
the forest industries have been giving the 
matter more and more thought than ever 


before and this is encouraging. The ob- 
server, however, cannot help but be 
struck by the fact that the rate of prog- 
ress is deplorably slow when compared 
with advances in other industrial fields. 
If, after reading glowing accounts of 
progress in commercial forestry, you 
pause to look at what is actually being 
accomplished, you have the disconcerting 
feeling of having by mistake looked 
through the wrong end of a pair of field 
glasses. A few thousand acres planted 
here; a small experimental forest there; 
an announcement of the employment of a 
forester elsewhere. A few firms have ac- 
complished noteworthy things, but they 
are the exception. 

And this lack of accomplishment is 
not limited to industrial forestry. State 
forest departments, with few exceptions, 
have little to show for their efforts. Valu- 
able experimental results have been ob- 
tained but nothing much has been ac- 
complished to produce timber on a scale 
commensurate with the needs of this 
country. 


Both industrialists and statesmen have 
caused investigations and studies to be 
made. The feasibility of forestry has been 
discussed pro and con for years. One can- 
not help feeling that the time for dis- 
cussion has passed. 

Just what causes this static condition in 
forestry? ‘Through chemical research 
the field of wood products is constantly 
widening, the need for wood grows more 
obvious, yet forestry as a science remains 
practically ignored. The wood-using in- 
dustries still look to new stands of virgin 
timber for future supplies. Management 
of existing stands on a forestry basis is 
not seriously considered. We read in a 
leading business publication of the “ in- 
exhaustible”’ forest resources of the 
tropics. Granted that the producing ca- 
pacity of the tropics is tremendous, it is 
depressing to see the recurrence of the 
word “ inexhaustible’ which has been 
applied to each large forest region in 
turn. It is interesting to note that a 
civilization which no longer recognizes 
infinity in terms of space or distance still 
refers to ‘‘ inexhaustible” natural re- 
sources. 

What seems to me to be particularly 
significant is that, while business accepts 
and utilizes insurance, the airplane, the 
long distance telephone, and the radio as 
a matter of course, it has not seriously 
adopted forestry. Compare the progress 
of forestry during the last twenty-five 
years with that of insurance, aviation, or 
telephony. We have been attributing our 
lack of accomplishment to the youth of 
our profession. If we are in our youth 
we have been outstripped by those in 
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their infancy. Perhaps forestry is not 
spectacular enough; its very simplicity 
may have worked against it. Or perhaps 
we foresters have been poor salesmen of 
our profession with not enough ideas to 
keep pace with our enthusiasm. Have 
we clung to a set system of thought in- 
stead of having mobile minds? Mobility 
is a modern essential. 

To be sure, a corporation or a com- 
monwealth cannot jump into the practice 
of forestry without solving problems. 
‘There are most assuredly problems to be 
solved. ‘There is taxation for one 
thing. And there are problems relating 
to finance, to organization, to manu- 
_ facture—many problems that can be 

solved only in the doing. If the practice 
of forestry is worth establishing it can 
be established, for the achievement of the 
impossible has become an every-day occur- 
rence in the business world. The prob- 
lems involved are nothing compared to 
those that have been overcome in other 
fields of endeavor. Thus far such ob- 
stacles as are apparent have been used 
only as excuses for delay. 

Take, for example, the state forest 
problem with reference to the replanting 
of cut-over lands. The difficulty, we are 
told, is financial. Yet the problem offers 
no greater financial difficulties than did 
the state highway programs before the 
gasoline tax was inaugurated. We need 
roads and they are built. We need for- 
ests and they are dreamed of. 

One state, which is rapidly having its 
forest resources shorn from it, boasts of 
having no bonded indebtedness. Being 
out of debt possesses, in itself, no par- 
ticular virtue. Compare the corner gro- 
cery store, owing no one, with a large 
corporation owing millions. It depends 
upon whether progress is being made, 
whether assets are being established, and 
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whether the future benefit will justify 
the expenditure. 

I confess, however, that I am more in- 
terested in private industrial forestry 
than I am in state or federal activity. It 
is the lack of private forestry that im- 
presses me. A fair cross section of the sit- 
uation is shown by our own office records, 
and I believe that the records of most 
other firms in our line of work would 
reveal a similar condition. A large 
volume of work in the fields of timber 
surveys, land examination, estate man- 
agement, liquidation of timber assets for 
trustees, expert testimony in connection 
with timber litigations, and other serv- 
ices covering a wide range of activity— 
but relatively few cases of actual forestry 
work. There are always certain clients 
deeply interested in forestry but they are 
in the minority. 

We have, with few exceptions, no 
large scale practice of forestry in this 
country. Why? To my mind it is be- 
cause the large timber operators are 
consciously or unconsciously giving first 
consideration to the objections to the 
practice of forestry rather than to the 
advantages. There has simply been an 
utter lack of real desire to utilize for- 
estry in the modern industrial scheme of 
things. The entire state of mind has been, 
and is still, negative. It has been easier 
to investigate, discuss, and procrastinate. 
Some day we shall have large scale for- 
estry, commercially operated for profit. 
But it will be only when a business man 
of vision and courage appears upon the 
scene who has an overwhelming desire 
for accomplishment and for the per- 
petuation of his industry, and who will 
not stop because of apparent obstacles. 
What we need is leadership, adequate 
resources, courage, and a will to do. And 
of all of these, the last is the greatest. 


WESTERN TIMBER AND EASTERN FORESTRY 


By E. H. MacDANIELS 
Forest Inspector, U. 8. Forest Service, Portland, Oregon 


WHE NORTH PACIFIC states 
¥ recently captured the attention 
ea of the wood-using parts of the 
country by swamping them with cheap 
lumber. ‘There were a number of in- 
quiries from eastern foresters about the 
probable extent and duration of the flood. 
The tone suggested that the West was 
taking a sort of low-down advantage of 
the East, and making the lot of the 
forester and the would-be timber raiser 
unnecessarily hard. Interest in raising 
timber for the market, which had been 
running high in New England and some 
other areas, had dropped. High stump- 
age prices and a failing supply of tim- 
ber—those ‘ ” arguments—had 
lost their effectiveness. There was, and 
perhaps still is, a general demand for 
information about how long this sort 
of thing is going to continue. In reply 
to this demand, the following sketchy 
survey is offered, not necessarily as a con- 
clusive answer; it may, however, fur- 
nish a few indications of what to ex- 
pect. 


‘sure-fire ’ 


This Pacific Northwest supplies two 
standard species—Douglas fir and west- 
ern yellow pine. Western red cedar 
and Sitka spruce are important in their 
own fields. Western hemlock is good 
material, but is at a disadvantage in the 
present lumber market and is sometimes 
left uncut. Western larch and the true 
firs have as yet found no outlet, although 
they have plenty of merit. Western 


white pine and sugar pine make up an 
inconsiderable part of the stand. The 
total amount of standing timber in Wash- 
ington and Oregon was estimated in 
1925 to be as shown on opposite page. 

Cutting progresses at an accelerated 
rate. In Washington, the cut in 1899 
was 1,400,000,000 feet, or 0.49 per cent 
of the stand as of 1900. In 1925, the 
cut was 7,270,300,000 feet, or 2.70 per 
cent of the 1900 stand. With the ex- 
ception of 1924, every year’s cut has 
been greater than that of the preceding 
year in the same period. 

In Oregon, the 1899 cut was 400,- 
000,000 feet from 11,400 acres, Or .OI 
per cent of the 1900 stand. In 1925, the 
cut was 4,216,400,000 feet from 120,- 
400 acres, or I.I1O per cent of the 1900 
stand. 

The estimates are the best available, 
and appear almost definite enough to 
warrant a forecast of some sort, but this 
is appearance only. The Western For- 
estry and Conservation Association com- 
piled them from information furnished 
by the state foresters of the two states, 
the protection associations, the West 
Coast Lumbermen’s Association, the 
Land Commissioner of Washington, the 
University of Washington, a firm of 
timber cruisers and brokers, its own files, 
and the U. S. Forest Service. Some 
items are as accurate as such items can 
be; perhaps the bulk of them are sound, 
conservative estimates. Others came 
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down from the days when timber was 
cheap and was generally bought by the 
section; or when all inferior species and 
trees under 2 feet on the stump were 
ignored, and a blanket reduction of 15 
per cent for defect and 30 or 40 per cent 
for breakage was made. Other cruises 
were undertaken for tax purposes only, 
or perhaps the estimate of a watershed 
was reached from the summit of a lofty 
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Logging waste is an item that may 
make a material difference in the Douglas 
fir belt. The average Douglas fir log 
measures, say, 1000 to 1200 board feet, 
and weighs three or four tons. Plenty 
of choice logs are several times that size, 
with an occasional log that cuts out 
10,000 feet and weighs 30 tons or more. 
Logging machinery, railroad lines and 
cars, and mills must be made to handle 


WASHINGTON 
Thousand board feet 
Private State Federal Total 
Berl aASe Palin tre eves, ve nie tite civ 95,800,000 12,500,000 27,500,000 135,800,000 
Western Yellow Pine............... 5,400,000 1,000,000 7,200,000 13,600,000 
CHLGRETS “a(t eae cate 72,100,000 9,200,000 51,250,000 132,550,000 
PULOCAN Ma cois Setarcte ete rae ad sah fall bee 173,300,000 22,700,000 85,950,000 281,950,000 
OREGON 
ULAR UNE LE Re siitic st eiston = Je,bee sare hae 137,500,000 400,000 170,900,000 245,800,000 
Western Yellow Pine............... 34,100,000 100,000 41,400,000 75,600,000 
CUM NTS Bt Ge AA ee, 5 en ee een 36,500,000 100,000 37,800,000 74,400,000 
PINOL AL acta csectthorcrc Guam rtesh syecmratercecu 5/8 208,100,000 600,000 187,100,000 395,800,000 
WASHINGTON AND OREGON 
Da ER LE ad Gree eco cIne ao cae Colac 233,300,000 12,900,000 135,400,000 381,600,000 
Western Yellow Pine............... 39,500,000 I, 100,000 48,600,000 89,200,000 
LIDS, coe Pee at cena dentine err ce 108,600,000 9,300,000 89,050,000 206,950,000 
BE Ot aliases aiectelsie kis sieraieia: » oh a mtagele Sg 381,400,000 23,300,000 273,050,000 677,750,000 


peak in a neighboring mountain range. 
Immature stands and annual growth have 
not been taken into account. If it is 
ever possible to get a reliable figure for 
the stand in the two states, no one need 
be surprised if the figures given above are 
20 or 30 per cent too low. If they 
should prove to be too high, it would 
be more unlooked for, because the ten- 
dency is to make estimates that become 
public low. 


logs of the larger sizes. When small, 
short, or defective logs are taken, the 
plant is working at a fraction of its 
capacity and producing nothing much ex- 
cept figures in red ink for the balance 
sheet. It is almost axiomatic that in a 
typical Douglas fir operation from 5000 
to 20,000 feet per acre of material mer- 
chantable in the present market will be 
left in the woods. It is easy to imagine a 
state of affairs in which a system of 
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logging with light or specialized equip- 
ment, with portable mills, or mills suit- 
able for small logs, would be profitable. 
It may be that as small holdings and 
the easier logging chances are cut out, 
a substantial share of the logs now left 
in the woods will be salvaged, and the 
estimates of standing timber increased 
accordingly. 

Loss by fire need not come into the 
picture, because under present protection 
merchantable timber does not ordinarily 
burn up, and if killed, is usually salvaged 
when reasonably adjacent to a going 
operation. The average annual loss of 
merchantable timber from this cause is 
0.05 per cent in Oregon and Washington 
for the years 1917 to 1926, inclusive. 
There are no figures for comparison, but 
five one-hundredths of one per cent is 
not a severe loss, and is probably not 
much greater than the loss by insects, 
decay, or windfall; and certainly looks 
small beside the probable loss from faulty 
methods of seasoning, for example. 

To the uncertainties about the amount 
of available timber the uncertainties as 
to the rate of cutting must be added. 
Exploitation is proceeding at an ac- 
celerated rate, and the rate of accelera- 
tion varies. The increased cut came 
from a number of causes. Among 
them are the reduced cut in the South, 
and the completion of the Panama canal, 
which opened the eastern and European 
markets. Excessive holdings of stumpage, 
with the attendant necessity of liquidat- 
ing, are a powerful factor in overproduc- 
tion. 

New railroads which developed new 
territory, especially in Oregon, are re- 
sponsible for a multitude of small mills. 
The entire region is largely dependent on 
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the lumber industry, which furnishes the 
chief outlet for enterprise and capital. 
Existing plants can put out twice as 
much lumber as they now produce. 
Probably a majority of the 25,000 small 
owners of timber would be glad to 
realize on their holdings. The accrued 
carrying charges on present acreage are 
large and rapidly increasing; there is a 
limit to the ultimate price of stumpage, 
and the chance of a profit shrinks each 
year. 

Almost every important 
force acts toward increased production. 
Lumber must be sold, at a fair profit 
if possible; at a small profit if a large 
one cannot be made. The necessity goes 
even farther in some cases and is ex- 
traordinarily demoralizing. Some of the 
weaker companies are forced to operate 
without profit, or even at a loss. This, 
of course, is true of every industry; but 
it is generally believed that the propor- 
tion of weak companies manufacturing 
lumber is greater at this time than in the 
other leading industries. The Pacific 
Northwest is fairly bursting with lumber 
and no certain remedy has been suggested 
to date. Unless some one comes along 
soon with a very bright idea, the pres- 
sure is likely to continue for a long time. 

Just how long is anybody’s guess. It 
is possible, however, to set up a hypothesis 
and dare everybody to prove that it is 
not so, at least to a certain modified ex- 
tent. In the case of Washington, the 
hypothesis might look something like 
this: In the twenty-six years from 1899 
to 1925, the rate of cutting increased 
from 0.49 per cent to 2.70 per cent, or 
2.21 per cent. Making a straight line 
average, which, of course, is grossly in- 
accurate, gives an annual acceleration of 


economic 


WESTERN TIMBER AND EASTERN FORESTRY 


0.085 per cent. Ignoring half a dozen 
obvious objections, we can apply this 
rate of acceleration to the present cut, 
giving a cutting rate of 2.785 per cent 
for 1926; 2.87 per cent for 1927; 2.955 
per cent for 1928; and 3.975 per cent 
for 1940. This is a cut of somewhat 
over 11 billion feet for 1940, and about 
half the present stand of 282 billion 
feet will then be left. 

In the twelve years between now and 
December 31, 1940, a considerable num- 
ber of companies will have cut their 
holdings, found no place to go in Wash- 
ington, and quit or moved on—to south- 
ern Oregon perhaps. It seems fairly 
reasonable to suppose that in ten or 
fifteen years there will be fewer mills 
than there are now, that the cutting will 
be done to a greater extent by the big 
companies, and that manufacture will 
fall off until it reaches the timber-grow- 
ing capacity of the state. 

If we resort to the same doubtful 
practice with the Oregon figures, the re- 
sult is an average rate of acceleration of 
0.042 per cent. As the present rate of 
cutting is I.10 per cent of the 1900 
stand, the timber might be about half 
cut in 1954, with a cutting rate of 2.3 
per cent or 9 billion feet. Believe it or 
not. 

Adding Washington’s hypothetical 
peak cut in 1940 with Oregon’s as- 
sumed production for that year, and by 
no means omitting the customary hand- 
ful of salt, gives a combined output of 
‘something like 18 billion feet. That is 
not far from half the present consump- 
tion of timber in the United States, and 
is cold comfort for any one who would 
profit by an immediate falling-off of the 
cut in the North Pacific states. 
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There does not seem to be much, if 
anything, that can be done about it. 
For years the region has been buzzing 
with schemes for pools, mergers, dicta- 
tors, government management, or what 
have you. If any or all of them should 
go into effect and perform as effec- 
tively as their sponsors claim they would, 
the basis of the situation would not be 
changed. Overproduction can perhaps 
be checked; the more flagrant forms of 
dumping and price cutting may be pre- 
vented; orderly marketing at a profit 
might be made the rule. The remainder 
is still a huge mass of wealth that is 
not being realized; great manufacturing 
plants that at best can be worked to 
no more than a part of their capacity; 
inescapable carrying charges that would 
mash most industries flat. There is ten- 
sion that can only be relieved by seeking 
every market outlet, without too much 
regard for prices. 

Summing up, the indications seem to 
point to an increasing cut for perhaps 
a decade; production considerably above 
the present cut for another decade or so; 
then a decreasing output. The earnest 
hope, in the West as well as in the East, 
is that prices will find a higher level; 
but this is likely to be noted more in 
heavy construction timbers and uppers 
than in the common grades, which are 
a kind of by-product. 

The eastern branch of the profession 
of forestry has been embarrassed in its 
efforts to get a new crop started by a 
flood of low-priced material from the 
Douglas fir belt. It is difficult to make 
arguments for reforestation get across 
when the home product is crowded out of 
the market and stumpage prices collapse. 
No one is in as good a position to get 
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the full flavor of their predicament as 
the foresters in western Washington and 
Oregon, who have to make the same point 
in the face of a situation which demands 
the waste of 20,000 feet of good, sound 
material on every acre logged. Any- 
where but here, that would be a fair 
crop in itself. 
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The immediate necessity for starting a 
new crop may be obscured by an apparent 
over-supply of wood, just as it always 
has been, but it is there just the same. 
Work as they will, the East and South 
cannot start enough trees to fill the gap 
that must occur when the supply of 
virgin timber fails. 


THE FORESTS OF THE NORTHWEST: 


THEIR 


RELATION TO NEW ENGLAND FORESTRY* 
By W. N. SPARHAWK 


Senior Forest Economist, U.S. Forest Service 


that oye recently experienced an inva- 
sion of great quantities of cheap timber, 
with consequent disturbance of the local 
timber trade and anxiety on the part of 
local timber owners. Even from New 
Zealand come complaints that the do- 
mestic sawmill industry cannot compete 
with the cheap lumber from North Amer- 
ica. Germany and other countries of 
western Europe are going through a 
similar experience. Since the war, the 
need for ready cash has led Poland, Ru- 
mania, Czechoslovakia, Russia, and the 
Balkan countries to cut heavily into their 
virgin and near-virgin forests and to flood 
western European markets with lumber 
that has been sold for little above the 
cost of production. 

Nor is this the first time that New 
England has had to meet such a situa- 
tion. Much the same thing must have 
happened at other times, notably during 
the period 50 to 60 years ago when white 
pine from Michigan and Ontario was 
flooding the eastern markets. Hough’s 
report on forestry in 1878 quotes the 
Kennebec Journal to the effect that many 
lumber companies had failed on account 
of continued depression in the business. 
Egleston’s 1884 report credits a New 
Hampshire correspondent with the state- 


1Presented before the New England Sec- 
tion, Society of American Foresters, Hartford, 
Conn., January 31, 1929. 


ment that portable sawmills were over- 
stocking the market and reducing the 
price of lumber to a point where there 
was no profit. 

Conditions in New England at that 
time, however, were not quite the same 
as now. Stumpage prices had not risen 
to a point anywhere near as high as they 
have reached in recent years, and a much 
larger proportion of the land in the de- 
veloped portions of the region was in 
agricultural use. Consequently, com- 
paratively few landowners had grasped 
the idea of timber growing as an im- 
portant form of land use, or had any 
definite intention of using their land for 
that purpose. Moreover, New England 
lumbermen were still cutting mostly old 
growth timber, which in quality was able 
to hold its own with that from other 
regions. 

It is unnecessary here to give a de- 
tailed historical or statistical account of 
the invasion of West Coast softwoods 
or of its consequences. I assume that all 
are more or less familiar with the facts. 
Suffice it to say that the importation of 
these woods was not significant until 
after the Panama Canal was opened, and 
not then until transportation rates were 
sufficiently reduced, after the war, to 
enable western lumber to reach the east 
coast at low cost. Previous to that time 
the trade consisted mainly of specialty 
woods and high grade or large sized 
material that could be got only with 
great difficulty or not at all from eastern 
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forests. Water borne shipments from 
Washington, Oregon, and British Co- 
lumbia to Atlantic coast ports jumped 
from 50 million board feet in 1920 to 
211 million in 1921, 666 million in 1922, 
and 1,265 million in 1924. In 1926 and 
again in 1927 they were close to 2 bil- 
lion feet, and in 1928 probably about 
as much. In 1926 New England took 
approximately 300 million feet from 
Washington and Oregon. 

As to how far timber values in the 
Northeast have really fallen as a result 
of competition, and how far this should 
be attributed to the western softwoods, 
there may be room for discussion. Al- 
though I would not put too much re- 
liance on averages, the average stumpage 
prices computed by the Forest Service 
from a large number of reports indicate 
that the nominal values of softwood 
stumpage in New England are still 
somewhat above the pre-war level. They 
have, however, fallen considerably below 
the peak that was reached just after the 
war. It may be that that peak was ab- 
normally high, owing to temporary dif- 
ficulty in getting timber from the cus- 
tomary outside sources, coupled with the 
growing scarcity of accessible timber 
in New England itself. Allowing for 
changes in the purchasing power of 
money, however, present values are 
barely equal to or lower than those pre- 
vailing just before the war. This may 
be due in part, at least, to the fact that 
the timber being cut now is smaller, 
generally of poorer quality, and some- 
what less accessible than that cut 15 
years ago. 

Even if it is granted that competition 
of outside timber has tended to reduce 
prices of local stumpage, it should be 
pointed out that other regions than the 
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West Coast are contributing to this 
competition. In addition to the 300 mil- 
lion feet from the Pacific Northwest, 
New England imported 350 million feet 
of softwoods from the southern pine 
region in 1926, and more than 500 mil- 
lion from foreign sources, chiefly the 
maritime provinces of Canada. Only 
about 550 million feet of the softwoods 
used was sawed within New England 
itself. 

For the purposes of this paper I am 
going to concede that the dumping of 
large quantities of softwood lumber from 
the Pacific Northwest has at least con- 
tributed to a serious reduction in the 
price of domestic lumber and hence of 
stumpage values in many sections of New 
England. I grant also that it has re- 
sulted in causing many forest land 
owners to question seriously whether 
there is any prospect of profit in growing 
timber in New England. I take it that 
I am expected to make some predictions 
as to whether this doubt is well founded, 
and also to suggest what New England 
might do about it. 

Perhaps the reasons for the present 
situation and the way in which the mat- 
ter is likely to work itself out may be 
suggested by calling attention to a few 
elementary general principles. Although, 
of course, there may be many modify- 
ing factors, in general the average price 
of lumber on any given market at any 
given time is more or less automatically — 
established by the cost of the marginal 
supply. In other words, it will be ap- 
proximately at the point where producers 
will supply all that consumers will pur- 
chase. At a lower price consumers would 
demand more lumber but less would be 
offered; a higher price would stimulate 
increased production but consumers 
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would take less. Marginal producers 
will ordinarily make little or no profit 
and will receive little or nothing for 
stumpage, while producers who can 
reach the market at less cost will re- 
ceive a corresponding margin for oper- 
ating profit and stumpage. As the local 
timber was depleted and the demand in- 
creased, the marginal supply for New 
England retreated and the cost of get- 
ting it rose, gradually widening the mar- 
gin for local stumpage. 

Until cheap water transportation was 
possible, the bulk of the West Coast 
timber was submarginal as far as the 
New England market was concerned. 
The cost of manufacture and transporta- 
tion was greater than the price it would 
bring. Then the Canal was opened, and 
at the same time the western timber 
owners found themselves compelled to 
liquidate their investments with little 
regard to profits or intrinsic value of 
the stumpage. As a result, the western 
timber became available in large quan- 
tities at costs below the prices previously 
established in New England. This re- 
duction in the marginal cost naturally 
tended to squeeze out the home-grown 
timber that was close to the former 
margin, and to reduce the amount avail- 
able for profit and stumpage on all the 
other timber grown in New England. 
Obviously, hope for better days for New 
England timber growers and operators 
lies in one or both of two directions. 
One would be a reduction in the cost of 
producing and marketing home-grown 
‘timber. The other would be an increase 
in the cost of getting timber from the 
West Coast or other outside sources. 

That West Coast timber will not be- 
come any cheaper is fairly certain. Costs 
of logging and manufacture can hardly 
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be reduced much below the present 
figure ; costs of transportation and selling 
have about reached the lowest possible 
point; and stumpage values have been 
sacrificed about as far as they can be. 
That it sooner or later will become more 
costly seems equally certain. The fac- 
tors that will bring about an increased 
price of timber from the Northwest are: 
(1) Depletion of the West Coast sup- 
ply; (2) increased cost of production; 
(3) competition of buyers in other 
regions; (4) improvement of the eco- 
nomic position of western timber owners, 
so that they will not be compelled to 
sacrifice their stumpage. 

The Northwestern supply of high- 
grade, easily accessible timber is being 
depleted rapidly. The total cut of sawed 
lumber and timber in Washington and 
Oregon has amounted to more than 100 
billion board feet since the Capper re- 
port estimates were made, nine. years 
ago. The cut for other purposes and 
the losses due to fires, insects, windfall, 
and other causes can only be guessed at, 
but they are probably between 10 and 25 
per cent as much as the lumber cut. In 
addition, a large volume of timber is left 
on the ground after logging. This may 
amount to almost 20 per cent as much 
as the volume that is cut and utilized. 
Probably 85 to 90 per cent of the tim- 
ber cut or destroyed comes from old- 
growth stands. 

Considerable uncertainty exists as to 
the quantity of merchantable timber still 
standing. According to the Capper re- 
port estimates there was at the beginning 
of 1920, 494 billion feet of saw tim- 
ber in Oregon and 334 billion in 
Washington, a total of 828 billion. 
Estimates made three years later for the 
Senate Committee on Reforestation re- 


362 


duced the figure by 150 billion feet, giv- 
ing Oregon 381 billion and Washington 
297 billion. Both estimates included 
second growth sawtimber, of which 
there is a considerable but unknown 
quantity. This may be as much as 100 
billion feet. Estimates of the annual 
growth of sawtimber, admittedly crude 
and unsatisfactory, indicate a total of 
about 14 billion feet for the two states. 
As far as the present discussion is con- 
cerned, the amount of new growth is not 
an important factor, for reasons that 
will be explained later. 

On the basis of the Capper report and 
allowing for the subsequent depletion, 
there would now be approximately 600 
billion feet of old growth timber in the 
two states. On the basis of the 1923 
estimates there would be 475 billion feet. 
About 14 billion feet of this is being 
cut or destroyed each year. Although 
Washington has probably reached the 
peak of its production, a considerable 
increase is likely in Oregon. If the virgin 
timber should continue to be cut at the 
present or an increasing rate until it is 
all gone, it would last only 35 to 40 
years, and after that the cut would come 
entirely from the second growth. Of 
course, this will not happen. The por- 
tion of the total supply that can be ex- 
ploited at existing prices will be ex- 
hausted very much sooner. Only about 
half of the virgin timber is in private 
ownership. Around 200 billion feet of 
it is in national forests, and not likely to 
be dumped on the market at bargain 
prices. 

British Columbia has about 350 bil- 
lion feet of timber, of which 225 billion 
is in the coastal region. The annual cut 
of lumber and other products is around 
24 billion feet, three-fourths of it from 
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the coast forests. It has been estimated 
that less than 150 billion feet is acces- 
sible timber of high quality, and that this 
will not last much more than 50 years. 
In British Columbia 25 per cent of the 
timber is owned by the provincial gov- 
ernment and managed as public forest. 
Only 12 per cent is owned in fee, and 
the other 63 per cent is held under 
license. There is probably not quite as 
severe pressure to over-produce as in 
the States, because most of the invest- 
ment in stumpage for timber cut under 
license is made only at the time of cut- 
ting, as on our national forests. 
Increased cost of production in the 
Northwest is inevitable. Not all of the 
virgin timber, even of that privately 
owned, is as accessible to water trans- 
portation or as easy to log as that being 
cut now, and much of it is in lighter 
stands or inferior in quality, so that unit 
costs of production are bound to rise. 
Just how soon this rise may occur is a 
matter of conjecture. Some well-in- 
formed persons estimate that the easily 
logged timber accessible to deep water 
will be gone in less than 10 years. Others 
allow a longer period. A much smaller 
proportion of the Oregon timber, which 
constitutes the largest part of the supply 
yet to be opened up, is directly accessible 
to ocean transportation than was the 
case in Washington. Considering the 
proportion of the virgin stand that is 
in national forests, and considering that 
much of the privately owned timber is 
in rough country or so far inland that 
logging or transportation costs will be 
higher, it is reasonable to expect that 
within 10 years the easily accessible tim- 
ber will be unable to furnish the mar- — 
ginal supply. Then the price will rise. 


THE FORESTS OF THE NORTHWEST 


Although there is much young timber 
in the Northwest, and although the rate 
of growth is very rapid, this second- 
growth is not likely to be a serious com- 
petitor with New England timber in 
New England markets. Among the fac- 
tors that have favored the virgin timber, 
besides its low stumpage value, are its 
high percentage of upper grades and its 
low unit costs of production. Second 
growth timber will not yield as much 
upper grade material, consequently the 
grades that are produced will have to 
bring higher prices than similar grades 
sell for now, in order to keep the average 
price for all lumber up to the present 
level. Owing to the substitution of ma- 
chinery for man power in handling big 
timber, the average output per man is 
approximately twice as much as in New 
England. Second growth stands of 
smaller trees will call for a different 
method of logging and probably a con- 
siderably reduced output per man. As 
the rate of wages is approximately 60 
per cent higher in the Northwest, it is 
not likely that lumber can be produced 
there from second growth very much 
more cheaply than in New England. If 
New England still looks to the North- 
west for its marginal supply after the 
Northwest output is largely on a second- 
growth basis, New England timber 
growers will be able to count on a 
stumpage differential in their favor ap- 
proximately equal to the cost of bring- 
ing lumber from the West Coast. 

A very important factor that seems 
likely to contribute to a curtailment of 
low-cost lumber shipments to the Atlan- 
tic Coast is the growing demand for 
lumber and other timber products on 
the West Coast and in other countries 
around the Pacific. In 1920 the Pacific 
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and northern Rocky Mountain States 
consumed approximately 5 billion feet 
of lumber ; in 1926, they consumed more 
than 7 billion feet. In 1920 Australia, 
China, Japan, and the west coast of 
South America took less than 450 mil- 
lion feet from Washington, Oregon, 
and British Columbia. In 1926 they took 
more than 1550 million and in 1927 
nearly 1650 million. With the increased 
industrial activity that may be looked 
for in these countries, their lumber re- 
quirements should tend to increase rather 
than diminish. 

There are some indications that the 
economic position of the western timber 
owners may soon become stronger, en- 
abling them to curtail unprofitable pro- 
duction. This may come about partly 
through the absorption of weak holdings 
by strong, by means of mergers; partly 
through better organized merchandising 
and elimination of the transit shipments 
that are frequently dumped at a loss 
on eastern markets; and partly through 
a greater degree of integration between 
timber owners and manufacturers, in- 
cluding loggers, sawmills, and pulp and 
other wood-utilization plants. The costs 
and risks of holding reserves of mer- 
chantable timber can and probably will 
be reduced through forest insurance, 
through reforms in methods of forest 
taxation, and through increased public 
assistance in fire protection and in com- 
bating or preventing the invasion of in- 
sect enemies and of diseases such as the 
blister rust and the larch canker. New 
England can help herself by backing 
Federal activities in these fields in the 
Northwest. With more stable owner- 
ship and lower costs of holding timber 
and the development of large-scale, in- 
tegrated industries a powerful impetus 
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will be given to the move for sustained 
yield management of private forests. 

Another factor that must be taken into 
consideration is the policy that will gov- 
ern the exploitation of publicly owned 
timber. Sustained yield of private forests 
can be brought about sooner and more 
effectively if public and private policies 
are to some extent codrdinated, particu- 
larly where the holdings are intermingled 
or where both private and public timber 
are tributary to the same economic unit. 
Existing law requires some of the timber 
now in public ownership (the re-vested 
land grants in Oregon) to be put on 
the market as opportunity offers. Most 
of this, however, is so located that there 
is no serious danger of its affecting the 
market. Much of the Indian and state 
timber also is likely to be sold when 
prices are favorable, but probably not at 
sacrifice prices. The national forest tim- 
ber is the most important element in this 
situation. The present policy in general 
is to manage the forests on a sustained 
yield basis, and not to put the timber on 
the market in a way that will lead to 
uneconomic expansion of the industry. 
There is some danger that as the tim- 
ber of various operators is cut out, pres- 
sure may be exerted to have national 
forest timber opened up even where such 
sales are not justified by the economic 
or the silvicultural situation. If the 
occasion arises, the backing of New Eng- 
land will be very helpful to the Forest 
Service in resisting such pressure. 

Any concerted move toward curtail- 
ment or stabilization of output for the 
region as a whole must have sustained 
production as a guiding principle. It must 
embrace both the privately owned and 
the publicly owned forests. Its objective 
must be the long run public welfare, not 
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merely immediate profits for the present 
owners of a wasting resource. A plan 
for curtailment upon any other basis 
would never gain popular approval or 
legislative sanction. In the making and 
execution of such a plan there must be 
a large share of public participation and 
guidance. In order to go forward on a 
sound economic basis a comprehensive 
and impartial survey of the situation, 
such as is contemplated by the Forest 
Service under the McSweeney-McNary 
Act, will be indispensable. 

I have attempted to show why the 
stabilization of production in the Pacific 
Northwest is a matter of concern to the 
forest industries of New England. With 
sustained yield forestry in effect in the 
Northwest, a well-organized New Eng- 
land forestry need have no fear of harm- 
ful competition from that region. The 
present situation may continue for 10 
years, perhaps longer, but some relief 
may be expected much sooner. This 
does not mean that New England should 
merely sit tight, continue to overcut her 
own forests, and wait for nature to take 
its course. The reduction of costs and 
improvement in quality of output from 
New England forests is just as promis- 
ing a line of attack as the stabilization 
of the West Coast industry. The grow- 
ing stock of New England forests is 
very seriously depleted. Not only is there 
a marked deficit in the older age classes, 
but the stands are thinly stocked and 
the proportion of defective trees and 
weed species is large. Much of the tim- 
ber is cut before it reaches the most 
profitable size, and then is poorly manu- 
factured and _ inefficiently marketed. 
Now, when stumpage values are low, is 
the best time to build up a growing 
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stock, for the rise in values that is bound 
to come will add a price increment to 
the gains resulting from increment in 
volume and in quality of timber. If the 
time could be spent in building up a 
better growing stock and in intensifying 
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timber growing so as to take New En- 
gland forests as far as possible out of the 
class of marginal producers, a further 
ten or even twenty year rest from tim- 
ber cutting might be the best thing that 
could happen for New England forestry. 


NEW ENGLAND’S PULPWOOD SUPPLIES AND 
OTHER FOREST POSSIBILITIES * 


By JULIAN E. ROTHERY 


Forest Engineer, International Paper Company 


PuLPpwoop REGIONS 


\ gated into two main areas— 
one embracing the watersheds draining 
southerly and including the basins of the 
Connecticut, Merrimac, Saco, Andros- 
coggin, Kennebec, Penobscot, and St. 
Croix Rivers; the other located in the 
Allegash and St. John basin of northern 
Maine. 

The former area supports the old pulp 
and paper industry of New England, 
once a leader in production, and most 
of these older establishments draw at 
least part of their raw material from the 
land within this region. Collectively, 
the paper industry controls a very sub- 
stantial part of the remaining spruce 
forests. While a few owners have rea- 
sonably satisfactory supplies, the indus- 
try as a whole has not sufficient pulp- 
wood remaining to carry it over a long 
enough span to bring in a second crop; 
in fact, a study of spruce production 
recently completed by the Special Com- 
mittee of the New York Section of the 
Society of American Foresters indicates 


that present and accruing supplies for all 


*From two papers presented before the 
New England Section, Society of American 
Foresters, and the Third New England For- 
estry Congress, Hartford, Conn., January 31 
and February 1, 1929. 


New England will last only about 35 
years, a situation that forest management 
cannot avert. 

Obviously, an industry that cannot 
maintain itself as a whole cannot ex- 
pand as a whole, and this southern New 
England section has been forced to pay 
transportation on pulpwood 
from outside and has seen a gradual 
shifting of the center of production to 
other regions. 

The Allegash and St. John basins of 
northern Maine present a somewhat dif- 
ferent picture. Here we have a moder- 
ately large territory just opening to pulp- 
wood exploitation with the greatest part 
of its pulpwood still being shipped to the 
mills in the southern watersheds, but 
with still large enough resources to jus- 
tify a utilization plan, new and exten- 
sive; and as wood or pulp might be im- 
ported from adjacent Canadian forests, 
such development might be made per- 
manent. However, new development 
here will take from the future supplies 
of the mills on the southern watersheds, 
and the picture so far as New England 
as a whole is concerned may shift some- 
what but will not be materially ex- 
panded. 


charges 


CANADIAN COMPETITION 


Under the conditions outlined, we 
have seen the paper industry push 
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northward into the Canadian spruce for- 
ests for newsprint paper supplies, and 
southward to the coastal pine belt for 
kraft paper supplies. Both of these fields 
are immense in their extent. Canada, 
counting her pulpwood by the hundreds 
of millions of cords, largely under Crown 
control, with low upset prices and carry- 
ing charges, a stumpage charge in the 
nature of a severance tax, and tremen- 
dous water powers near-by, was in a 
splendid position to attract the expanding 
paper business and has done so. Today 
she has the major part of the newsprint 
paper industry and will continue to hold 
it for many years to come. 

In New England, certain individual 
mills with good supplies will continue to 
have the advantages of better freights 
and certain other costs, and such of these 
mills as early adopt an adequate forest 
policy can hold their own indefinitely 
against any competition. In brief, New 
England as a location was first class, but 
the industry became over-centralized and 
many of the pulp and paper mills failed 
to provide for the future, and as their 
lands are insufficient they must depend 
on the outside market with additional 
transportation costs, change their scale 
or nature of production, or go out of 
business in New England. 


Paper INDUSTRY IN THE SOUTH 


Kraft production, though much 
smaller in tonnage than newsprint, found 
an equally favorable field in the coastal 
_pineries which extend from Virginia to 
‘Texas. Here the growth is fast and 20 
years will produce pulpwood of mer- 
chantable size. Several states in the re- 
gion have vast areas in various stages of 
productivity which can be brought into 
high yields of paper-making material. 
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Today the growth in the better sections 
of the cut-over pineries of the South is 
estimated at 6,000,000 cords a year, and 
by the application of crude forestry meth- 
ods it could be doubled in 20 years. The 
ground is good for cheap logging ; wood 
will flow to the mill at all seasons ; labor 
is cheap; and where natural gas and coal 
are inexpensive the elements of cheap 
kraft paper production are sound and 
permanent. 


Future Trenps In New ENGLAND 


With this brief review of the situation, 
which has been very generally recog- 
nized by foresters, we may perhaps out- 
line the future trend of development. 

Certainly there can be no doubt that 
mills whose existing supplies are reason- 
ably adequate are in an excellent posi- 
tion to benefit greatly from any proce- 
dure which will tend to prolong the ex- 
istence of their supplies. Various forest 
measures to accomplish this are being 
studied and in some instances are being 
applied, and with the investment of capi- 
tal in mills at a very large figure, there 
is a field for intensive forestry and utili- 
zation practice which equals or perhaps 
surpasses that in any other paper-produc- 
ing region. If the New England paper 
industry has not the opportunity to ex- 
pand in size, it has the opportunity to 
improve its raw material situation at 
least in part. As an illustration, the ex- 
tensive motor roads developed through- 
out certain pulpwood forests and their 
attendant benefits are unique in the paper 
industry, and they. open an interesting 
new vista of cheaper costs, better forest 
management, and closer utilization. 

Outside of the spruce forests, however, 
we still have a large territory bearing 
some pulpwood and a good deal of hard- 
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wood, and these forests represent a tre- 
mendous area in the aggregate, well 
located with reference to the great con- 
suming points, and generally accessible. 
Such areas may never be used to supply 
the existing paper mills because of their 
location, the scattered nature of the 
stand, and the attendant high cost of 
pulpwood. Their utilization and man- 
agement will come along new and dif- 
ferent lines than those commonly in effect 
today. 

If these forests do not mean thousands 
of tons of newsprint, perhaps they do 
mean millions of novelties, great quan- 
tities of furniture, fabrics, and chemicals, 
and extensive recreation grounds. It is 
entirely possible that their management 
and utilization for such ends may sup- 
plant the mass production of spruce 
which has characterized New England 
for the last thirty years and even lead to 
wider industrial fields. 


Forest Survey NEEDED 


It seems to me that now is an oppor- 
tune time for a broad survey of this 
subject. Where are these lands? Who 
owns them? What is the nature of the 
forests? What is their present day 
value? What new or better uses can 
they be put to, and what returns can 
they be made to yield? 

Already there is a great amount of 
such information in various places and 
in various stages of completion. All of 
this needs to be assembled, digested, ana- 
lyzed, the weak spots strengthened, and 
the whole made available in such form 
and in such completeness that the finan- 
cial and industrial forces of New En- 
gland can have the solid facts on which 
to base an intelligent, far-seeing, and 
constructive policy of forest develop- 
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ment. Without such correlated funda- 
mental data we are entering a transition 
period affecting millions of acres and 
hundreds of communities. 

Specifically, I believe that this infor- 
mation could be assembled within a year 
and in such a way as to present a fairly 
comprehensive picture of basic condi- 
tions. I will venture the statement that 
$25,000 expended now, under able di- 
rection, would present these data in suf- 
ficient detail for the purposes of such a 
survey. The new kind of production 
that this great forest area can be put to, 
how it is to be done, and the return it 
will yield, is not so simple a matter. This 
will require a broad study and grasp of 
the problem more extensive than the sur- 
vey outlined, as it rests upon the eco- 
nomic, social, and industrial condition 
of the entire region. 


PossIBILITIES AWAITING DEVELOPMENT 


As a start on such a study, however, 
I believe that much information is al- 
ready available from the surveys of vari- 
ous public utility companies and common 
carriers in connection with their future 
markets. One such survey in New En- 
gland disclosed prosperous and steady 
dairy farming, steadily increasing quarry 
business, good diversified manufacturing 
output, and per capita earnings compara- 
ble to the more rapidly growing sections 
of the Middle West. Obviously such a 
region is in an excellent position to util- 
ize forest resources along new lines—and 
the Yankee is proverbial for his ingenuity 
and industry, as a study of the varied 
and intricate manufactures of New En- 
gland will testify. 

This same prosperous region formerly 
had a heavy production of sawlogs and a 
substantial pulp output, both of which 
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have declined. It has now, however, 
entered into a different line of utilization 
and with some success. On my last trip 
there I bought my third handy gift box 
of folding coat hangers for a dollar, and 
the bits of maple used for this purpose 
could not have been worth more than a 
few cents. In other words, five cents 
worth of wood was the medium of con- 
vening ninety-five cents worth of skill, 
brains, and profit. This illustration may 
serve as a pointer to what such a survey 
as I have outlined may indicate more 
clearly and with more conviction. We 
often speak of the “forest background 
of New England,” and certainly a back- 
ground that allows five cents worth of 
maple lumber to catch a dollar is worth 
cultivating and studying. Probably one- 
third the value in a roll of newsprint is 
represented by the raw material in com- 
parison to the twentieth just mentioned. 

If the New England forests cannot 
compete in mass production with other 
regions, possibly they can compete in spe- 
cialized production and in goods greater 
than coat hangers. A flood of residential 
construction has opened a great market 
for building products. The colonial type 
of house whose appeal is three centuries 
old and is still strong is one field that 
comes to mind. There are only four 
states in the Union whose construction 
program exceeds that in the county in 
which I live. Most of this is residential, 
and the colonial house comes in for its 
share, but I have noted that where hand- 
split shingles are used they are southern 
cypress and not northern cedar, though 
the northern cedar weathers and colors 
better and would be preferable could it 
be obtained in hand-split shakes; the 
hand-hewn timbers much in vogue are 
scarified Douglas fir, while a good Con- 
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necticut oak with all its knots would give 
a far better effect; the broad puncheon 
floors are often western timber, while 
we still have pine in New England wide 
enough for such timber and knots but 
add to the artistic effect. 

Cannot some New England organi- 
zation back and give publicity to a real 
New England house built of New En- 
gland material and not West Coast lum- 
ber? Where will you find finer slates 
and flagstones than those from Vermont? 
Where could you get better floors and 
exposed beams than from our New En- 
gland timbers, and what wood has more 
possibilities for colonial furniture than 
our New England maple? The markets 
may not be measured in many hundreds 
of millions of feet, but the price of such 
specialties is high, and after all, as not a 
great deal is needed for one house their 
total cost would be within the reach of 
many. 


RECREATIONAL ASSETS 


Another point that must not be over- 
looked is the recreational asset of New 
England. After all, there are few places 
that are better to live in or have a greater 
diversity. Close at hand is nearly every- 
thing, the sandy beaches of the south, 
the rolling farms of the central section, 
and the seclusion of the mountains, for- 
ests, and lakes of the north. Its charm 
is peculiar to itself and loved by millions. 
The money that its visitors spend every 
year already runs into huge sums. Could 
not New England’s recreational assets 
be comprehensively developed in conjunc- 
tion with the entire forest picture? 

Playgrounds so located as to bring the 
advantages of roads and improvements to 
the forest areas that most need them 
might be worked out with benefit to all. 
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Much of the cost of such improvements 
would be indirectly borne by the visitor, 
but these improvements might be de- 
signed to better forest accessibility, and 
accessibility is one of the chief factors of 
forest value. I can quite conceive of a 
system of motor roads developing the 
more remote beauty spots and lifting for- 
est values and the possibility of profitable 
utilization well beyond today’s level. 


‘TRANSITION PERIOD AHEAD 


These are but high lights of a big sub- 
ject, and I do not advance them as a 


JOURNAL OF FORESTRY 


cure-all. I do not know that such a sur- 
vey and study will solve the New En- 
gland forest problem, for perhaps it has 
not an economic solution, and the forest 
areas may in the future revert to low 
grade lands far less valuable than the 
primitive wilderness. I believe, however, 
that the problems may be solved and that 
a study and survey such as I have out- 
lined will lay the foundation for inten- 
sive study as the first step. 

Does not New England face a transi- 
tion period in which new problems call 
upon foresters to formulate new goals 
and to assume new responsibilities ? 


A METHOD OF DETERMINING THE SUM WHICH 
CAN BE INVESTED PROFITABLY IN REFORES- 
TATION FOR A SUSTAINED YIELD 


By H. H. CHAPMAN 
Professor of Forest Management, Yale School of Forestry 


WM] FOREST capable of continu- 
Yq ous production and having a 
78.29 8 series of fifty age classes may be 
cut over a period of fifty years in equal 
annual installments. Will it pay best to 
remove these crops without any effort to 
reproduce them, thus despoiling the for- 
est, or to expend money on slash disposal 
and regeneration? 


Let: 


Y=Annual crop yield =$250. 

A=Area of forest=50 acres. 

ee= Annual taxes=$1 per acre or $50, 
which is 20 per cent of the in- 
come. 

p=Rate of interest =5 per cent. 


Then the value of the forest, if it is 
not renewed, is obtained by discounting 
fifty years’ net revenue to the present, by 
the formula for the present value of a 
terminable fifty-year annuity, as follows: 


Y —ee ple ee 
-op “ 1.op° a 
250—50 ED AT hg par 
.05 11.47 $3050, 


or an average value of $73 per acre. 

The reproduction of each crop after 
cutting would have the effect of making 
the annual income perpetual. The value 
of the forest in this case, if reproduction 
is secured without cost, is 


Y—ee e250 50 


oa ple rw v5 pened 


The increased present value of the 
forest is, therefore, $350. This increase 
in value is available, through the use of 
all or part of the annual income from 
it, to meet whatever expense may be in- 
curred in reproducing the stand. If the 
entire amount is used, the value of the 
perpetual yield becomes identical with 
that of the terminable yield. 

A capital value of $350 is equivalent 
at 5 per cent interest to an annual rental 
or income of $17.50. This sum can then 
be spent on reforestation annually, and 
as the area to be reforested is in this case 
one acre per year, $17.50 per acre is avail- 
able for this purpose. If so expended the 
value per acre of the reproducing forest 
is $73, the reproduction costs nothing 
when measured in terms of its effect on 
value, and the property as a whole is 
constantly maintained in full production. 

Two effects are thus secured: First, 
the preservation of the renewable re- 
source in timber; and second, the per- 
petuation of the industry dependent on 
this timber, and of the population de- 
pendent on the industry, with all the 
profits, payrolls, and taxable values in 
plant and in homes. When the forest is 
exhausted this entire auxiliary investment 
collapses. Hence, to the allowable ex- 
pense for reforestation computed solely 
on the basis of the forest must be added 
the present difference in value of the 
much larger investment in plant and 
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community, on the basis of comparison 
of a perpetual operation as against a 
terminable one. This is the factor which 
is overlooked, and which justifies the ac- 
ceptance of very low rates of interest 
return on the forest as a crop; the real 
return coming to the community and to 
industry in the wiping out of depletion 
and depreciation charges on the depen- 
dent investment. 

Identical results are obtained when 
this computation is made for the refor- 
estation of bare land. But to obtain this 
equivalent result the annual expenses for 
taxes must not exceed a total for the 
crop of, in this example, 20 per cent (or 
$50). This would be equivalent to a 
yield tax in lieu of all other taxes. If a 
tax on land is added, the sum of these 
taxes for fifty years with compound in- 
terest, plus any yield tax, must not ex- 
ceed this 20 per cent, or $50, interest 
and all. 

If this premise is accepted, the net 
yield of an acre is $250—50=$200, 
ceed this 20 per cent, or $50 interest 
in subsequent crops. The capitalized 
value per acre of a single crop is then 


200 


7.05% = $17.50; 
and of a forest with a perpetual yield it is 


17.50 
1.05°°—I 


200 
Tos? 19.1O=17.50+ 

The expenditure of $17.50 per acre 
on reforestation therefore absorbs the 
entire capital value of the bare land, 
which would thus previous to reforesta- 
tion be worth nothing. But the crop on 
each acre when cut is worth the same 
as it is in the forest now being cut. The 
average value of the forest under con- 
tinuous yield, which is $73 per acre, 
represents, under these conditions, the 
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accumulated value of the growing crops, 
with no surplus or margin for values in 
bare land exclusive of timber. This con- 
dition coincides with the conception of 
most lumbermen, who place no value on 
land when purchasing standing timber. 
The value of forest property rests not 
in the bare soil but in the living forest, 
and high values and profitable invest- 
ments can be visualized in forests on a 
sustained yield basis when bare land has 
no value at all. The capitalized value of 
the bare land, when computed as in the 
above example, expresses the margin of 
value, if any, which remains after de- 
fraying the cost of reproduction and slash 
disposal. In the above case it is evident 
that if these costs do not exceed $10 per 
acre, the soil capital value based on the 
first crop alone is $7.50. But the margin 
for reproduction as well as for soil value 
depends to an astonishing degree upon 
the rate of interest chosen. In the above 
case, at 4 per cent: 


200 
1.04°° 


=$28.14; 


while at 6 per cent: 


200 
1.06°° 


When cost of bare land is a factor 
the above sum indicates the combined 
cost of land and reproduction which is 
permissible at the rate chosen. A com- 
bined cost of $17.50 at 5 per cent interest 
gives $73 per acre as the average cost 
of a forest composed of 50 crops, in suc- 
cessive ages from one to fifty years old. 
This is obtained by the cost value 


formula 
C (1.0p."—1) 17.50 (1.055—1) 


-op -O5 


=$10.86. 


=$3650 


DETERMINING PROFITABLE REFORESTATION SUM 


for fifty acres, or $73 per acre. If the 
cost of land plus reproduction exceeds 
$17.50, the cost value will likewise ex- 
ceed the capital value of $73 derived 
from income. 

Several deductions can be made from 
the discussion of the above case: 

1. The permissible cost of reproduc- 
tion, or forestry, is the same whether the 
tract has a forest cover or consists 
merely of bare land. In the case of the 
existing forest, however, there is a con- 
crete value already built up which may 
amount to a large sum per acre, while 
under otherwise identical conditions bare 
land may be worth nothing. 

2. Since the value of bare land is very 
low compared with that of a forest in 
form for immediate operation, any in- 
flation of land values for cut-over or de- 
nuded lands is immediately fatal to 
forestry if the latter must take the form 
of reforesting bare land. 

3. An owner now in possession of a 
going forest is in a position to expend 
part of the net income (up to $17.50 in 
the example) on reforestation without 
reducing the capital value of the tract; 
while the owner of bare land may be 
assessed at an inflated value which will 
make even a much smaller expenditure 
for reforestation financially impracti- 
cable. 

4. If the total burden of taxation on 
land producing young timber, including 
as a part of this tax burden all the com- 
pound interest on these taxes, exceeds 
the per cent of gross income paid by the 
owner of the going forest (in this ex- 
ample 20 per cent), the owner of cut- 
over land is handicapped by the exact 
amount of the difference, which must be 
deducted from the margin (of $17.50) 
which the owner of the forested area can 
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spend on forestry. Since the public has 
seldom recognized the validity of such 
an allowance for interest, the final sum 
or burden of total taxes paid on cut-over 
land and young timber will usually ex- 
ceed the tax on mature or going forests. 
Often this situation is further aggra- 
vated by inflation of land values on a 
false agricultural basis or to pay for un- 
called-for agricultural development. 

5. The owner whose forest production 
is for the purpose of supplying raw 
material to a plant or industrial unit is 
not justified in insisting that the forest 
investment yield ordinary rates of return 
at compound interest, say 6 to 7 per 
cent, for the reason that, as shown, 
the margin properly available for re- 
forestation includes the saving of all in- 
dustrial and community values depen- 
dent on this forest. Such industries as a 
paper mill or a sawmill could probably 
afford to invest in forestry, 7. e., repro- 
duction, if the returns were as low as 
3 per cent, since the resultant con- 
tinuance of profit from the plant and 
business would more than justify this 
low return on raw material. 

This same condition applies to public 
forestry, where the benefits to the local 
communities and industries in maintain- 
ing the wood supply are of far more 
significance than the rate earned on the 
forest as an investment. 

6. Finally, to the owner of a going 
forest which is annually producing an 
income in excess of all outlay, the re- 
investment in reproduction (even of 
$17.50 per acre) is not an impossible 
consideration, since it does not involve 
a large sacrifice of immediate profit, nor 
necessarily the borrowing of money, nor 
any increase in invested capital to finance 
the operation. 
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For the owner of cut-over or bare 
land, the situation presents an alto- 
gether different aspect. Timber no 
longer carries the taxes nor finances the 
cost of reforestation. With the spread 
of deforestation, through universal short- 
sightedness, the entire and undiminished 
burden of local taxes is shifted on to 
bare land, and reaches excessive levels. 
The carrying of this investment until 
the crop is ready to cut constantly calls 
for outlay of fresh capital. Fire risks 
are increased. The future of taxation is 
uncertain. Under these circumstances 
two things are apparent. Any but a 
nominal value for land is too high, and 
the smallness of the initial investment in 
reforestation is not a sufficient induce- 
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ment to incur the risks which extend 
over the long period of crop growth. 

Under these circumstances it would 
appear that the owner of organized 
forests containing standing timber is in 
a position to undertake the additional in- 
vestment required for the reproduction 
of the forest, while the same owner after 
he has denuded his lands may be un- 
able to attempt it. These conditions are 
of universal significance and should be 
carefully considered not only by every 
large timber owner and operator but by 
officials in charge of public timber lands 
and by the general public when consider- 
ing the possibilities and need for mea- 
sures looking to the prevention of forest 
denudation. 


THE APPLICATION OF AN INTENSIVE SURVEY 
TO PULPWOOD LOGGING OPERATIONS 


By J. O. WILSON 
Anglo-Canadian Pulp and Paper Company, Limited 


“‘PAHHE executive officials of pulp 
| fee and paper mills often raise the 
pela question as to whether an in- 
tensive survey of their limits is worth 
while, and even when they are inclined 
to favor a positive answer the question as 
to just how thorough such a survey 
should be is almost invariably left un- 
settled, with the result that last minute 
haphazard and hand to mouth methods 
are finally resorted to in planning and 
carrying out the annual logging opera- 
tions. 


_ The following notes are based on the 
use of a careful survey of a limit which 
was purchased on a stumpage basis at an 
agreed price per cord and has to be logged 
in a definitely fixed and short period of 
time. The onus of cutting the whole 
amount available in the given time was 
assumed by the purchasers, and the ven- 
dors of course took every precaution to 
secure a thorough and accurate survey. 
The terms of the lease allowed for the 
cutting of all pulpwood above 7 inches 
in diameter at the stump and this is the 
only silvicultural consideration entering 
into the working plans. White, red, and 
black spruce and balsam fir are the only 
pulpwood species growing on the limits. 
The ground survey of the limits was 
based on existing maps but in calculating 
areas check traverses were run along the 
main waterways. The timber estimates 
were made from lines run every 20 
chains and quarter-acre plots measured 
at every 5 chains. Fifty-foot contour 


lines were located, waterways and forest 
types were noted. Plans were drawn toa 
scale of 4 inches to 1 mile and a key 
map, I inch to the mile, shows the rela- 
tive positions of the various sheets. —T'wo 
sets of plans were prepared ; one showed 
forest types and the position of cruise 
lines and plots (the growth and line- 
plot plans), and the other 50-foot con- 
tours and other topography (the contour 
plans). 
The following types were differenti- 
ated: 
Waste Land 
Bog 
Water 

Forest Land 
Softwoods 
Mixed growth 
Spruce 
Thicket 
Old burn 

The estimates for each type of forest 
were worked up to show the total pulp- 
wood stand separately for spruce and for 
balsam fir 7 inches and up in diameter 
at the stump. 

Using this information the ground 
was quickly covered so that the contour 
maps could be used for dividing the whole 
area into logging units and working com- 
partments. Areas were marked off 
around driveable streams and on the 
main river, resulting in 82 compartments 
ranging from 250 to 2300 acres. The 
boundaries of these compartments were 
transferred from the contour maps to 
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the growth and line-plot plans and the 
stand calculated for each compartment. 
The compartments were then grouped 
into seven working areas each of which 
will eventually have its own central 
depot. A general working plan was next 
drawn up to take care of the whole stand 
in the available time and from this gen- 
eral plan the details of the annual cuts 
are arranged. 

The main items governing the formu- 
lation of the general working plan were 
as follows: 

1. Mill requirements—200,000 cords 
per annum. 

2. Capacity of the holding pond— 
150,000 cords. 

3. Drivable capacity of streams and 
rivers. 

4. Time available for cutting the 
whole limits—10 cutting seasons. 

5. Wood available—1,250,000 cords. 

In preparing the working plan the 
usual general factors in economic log- 
ging practice have been worked out from 
the survey figures and maps: 

1. Location of the main roads and 
depots. 

2. Grouping of the annual cuts in 
such a way as to insure the cutting of 
the whole limit in the time available and 
at the same time getting each year’s cut 
off a minimum area. 

3. Arrangement of the cuts in such a 
manner as to secure the necessary con- 
trol with a minimum woods-control staff. 

The following information is of inter- 
est as illustrating how the cruising in- 
formation and survey maps may be used 
in connection with the preparation of the 
general working plan: 

A. There are 61 drivable streams, 5 
of which can be made to carry the whole 
cut of their respective watersheds in one 
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year. The majority take 3 to 6 years to 
clear. Obviously the “‘ six-year streams ” 
must all be started by the fifth cutting 
season whatever their location. Yet this 
factor must be reconciled with point 2 
above. 

B. There are two main branches of 
the main river. The headwaters of one 
of these can only be made safe for driv- 
ing purposes by placing three dams at 
from 2- to 3-mile intervals from the 
source. A study of the maps shows two 
good lakes with creeks tributary to this 
main branch at points where the dams 
would be placed. By entering these areas 
in time to make the dams used on the 
lakes serve the main branch, two of the 
dams on the main branch can be omitted. 

In working out the annual cuts special 
attention has been given to the following 
problems which can only be solved by a 
careful study of the conditions in the 
forest: 

1. Which streams are drivable and 
what is the capacity in each case? By 
relating driving capacity to stand the 
time required to clean the various water- 
sheds that have drivable streams can be 
determined. 

2. How can these streams best be 
grouped in order to keep the logging 
operations within the smallest possible 
area? 

3. How can the main stream areas 
best be used to round off the annual cut? 

4. How can easy and hard chances be 
distributed so as to secure steady oper- 
ating prices? There must be no “ scrap- 
ing the face” off a chance. 

5. How can jobbers’ camps be best 
located so as to make them serve for the 
greatest quantity of wood? 

6. How can dams, river improve- 
ments, depot buildings, and tote roads 
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be best constructed in order to secure 
minimum maintenance and 
charges? 

So far the limits here under consid- 
eration have been under operation three 
cutting seasons and two drives have been 
_ successfully carried out. Though it is 
early as yet to give final results, the fol- 
lowing notes may be of interest: 

1. The limits are very mountainous 
and the ground is rough. Survey opera- 
tions were carried out from a base 50 
miles from railhead accessible by horse 
rig and jumper traffic only. Inside the 
limits the majority of the trails from 
base to base had to be cut as the survey 
_ developed. 

Two hundred square miles were cov- 
ered at a cost of $23,000, and 1,250,000 
cords of 128 cubic feet were estimated. 

2. One logging engineer draws up all 

working plans, makes operating maps, 
keeps records of all cuts, and does cur- 
rent cruising. Six foremen mark out and 
inspect the details of the cut along with 
their general work. 
3. Five compartments have been com- 
pletely cleared so far and the results 
checked against the survey estimates. 
The next cut will clear 25 more com- 
partments and better checking can be 
done. So far the checking we are able 
to do shows satisfactory results. 

4. The survey figures and maps have 
- proved to be of the greatest value in lay- 
ing out the jobs. Logging areas are laid 
_ off with confidence on a quantity basis. 

5. Camp locations have been fixed in 
such a way that each camp serves for a 
- maximum quantity of wood. 
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6. Logging roads, whenever possible, 
are made to serve more than one year’s 
cut. 

7. In price fixing such details as cut- 
ting costs and hauling costs are calcu- 
lated in detail from the survey and con- 
tour maps. The nature of the stand and 
the hauling distances can be estimated 
in advance and then checked in the bush. 
Toting costs, camp construction, road 
making, and swamping can also be esti- 
mated in advance and distributed over 
the total cut served where service is more 
than one year. Fairer contract prices are 
obtained and mutual confidence between 
the company and the jobbers maintained. 

8. The company overhead for control, 
supplies, and maintenance is kept down 
to the minimum required to serve each 
year’s cut. 

9g. Dams, tote roads, river improve- 
ments, and depot buildings are built and 
maintained with greater economy when 
nature and length of service are accu- 
rately known. 

10. Winter roads can be used to 
greater advantage and more economically 
when requirements are accurately known 
in advance. 

11. Blow down, fire-killed wood, and 
wood damaged by insects and fungi can 
be calculated from the maps once loca- 
tion and area affected have been ascer- 
tained on the ground, and salvage opera- 
tions can be carried out to the best 
advantage. 

12. The survey, with its plans and 
maps, serves as an excellent basis for 
silvicultural and reforestation work. It 
is the basis for all permanent records. 


A STUDY IN ORGANIZATION 


By FRED MORRELL 
District Forester, U. 8. Forest Service, Missoula, Montana 


FEN. HE DATA shown in accom- 

S “» panying figures were compiled 
; as part of an historical study of 
the organization in District 1 of the For- 
est Service, extending over the years 
1910 to 1928 inclusive. We wanted to 
compare the size of the organization 
throughout the period with the job that 
it had to do, to determine trends, and to 
find out something of the reasons for 
them. 

It would not be possible in the space of 
a short article to discuss the study in de- 
tail, nor would such a discussion be likely 
to interest the majority of the Society 
membership. It is hoped that some of 
the high lights may be of interest, how- 
ever, both as a record of what the de- 
velopments have been in organizing for 
the protection, development, and admin- 
istration of one of the major units of 
National Forest territory, and as an in- 
dication of organization trends in the 
management of large areas of publicly 
owned forest lands. 

The area considered has been nearly 
constant throughout the period; that is, 
the figures apply to land now included 
within the District boundaries. There 
have been some minor additions and 
eliminations, but these are not ot enough 
consequence to affect the validity of such 
general data as are used. 

It has not been possible to determine 
with accuracy the distribution of em- 
ployees between the three broad classes 
given. For example, sometimes a man 
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with the title of deputy supervisor, 
which position falls in the executive, pro- 
fessional, and technical group, has for a 
time performed clerical work, or a man 
with the title of clerk has been chiefly 
engaged for a time on executive work. 
There were many variations of this kind 
between grades during the earlier years 
covered by the study, but they are rea- 
sonably compensating and do not seri- 
ously impair the reliability of the 
figures. 

It is necessary also to point out that 
there is no clear-cut line between the 
duties that the three groups of employees 
perform. The protection group consists 
very largely of rangers, but rangers, of 
course, also function as executive, pro- 
fessional, and technical officers. Like- 
wise, those in the executive, professional, 
and technical groups perform protection 
work. It is perhaps more significant to 
say that employees included in the pro-— 
tective classification are the yearlong em- 
ployees who are directly charged with 
responsibility for performing work in the 
Forests necessary for fire control and for 
direct service to National Forest users. 
Mostly they are rangers. In a broad way, — 
then, the figures show the division be- 
tween those whose duties cover a 
variety of activities and who generally 
do not supervise the work of other per- 
manent employees and those who spe- 
cialize on one or a few activities or whose — 
first responsibility is for the supervision 
and direction of others. 
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The District is now in process of re- Taking the above statement into ac- 
ducing its number of District rangers to count, if we draw a mean through the 
a point that will shortly bring the total several curves we find, first, a gradual 
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Fic. 1—Permanent Personnel in District 1, U. S. Forest Service, 1910-1928. 
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Fic. 2.—Disbursements in District 1, U. S. Forest Service, 1911-1928. 


protection force down to approximately increase in the number of employees in 
the 1925 figure. Some still further re- the-District; second, a gradual decrease 
ductions in the number of the group will in the number of protection employees ; 
be made if the present trend in the Forest and third, a gradual increase in numbers 
Service organization continues. in the other two groups. Whether that 
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is a good or a bad sign in Forest Serv- 
ice organization is a debatable question. 
The answer will depend in part on the 
individual’s views on the question of 
specialization versus more general func- 
tioning of Forest Service men. 

Before passing judgment on the ques- 
tion, it is necessary to say that the 
gradual decrease in numbers in the pro- 
tection group is not due either to the fact 
that there is less work to be done in the 
forests or to the fact that rangers’ duties 
are becoming more and more prescribed. 
The opposite is, in the writer’s judgment, 
true. The ranger force is performing a 
gradually increasing quantity and a 
gradually increasing variety of work and 
its ability to do this with gradually re- 
ducing numbers is due mainly to the fol- 
lowing factors, not necessarily in the 
order of importance: 

1. Improved transportation and com- 
munication facilities, more roads (and 
use of automobile), more trails, and 
more telephone lines. ‘These have very 
markedly reduced the time necessary in 
which to get things done. 

2. More system in Forest Service pro- 
cedure and a better knowledge of con- 
ditions; and forest users who are better 
educated in regulations governing use of 
National Forests. 

3. A better trained and more efficient 
personnel. 

Since there has been no cost-accounting 
system in effect by which the time of the 
executive, professional, and_ technical 
group can be divided with any accuracy 
between their several functions, it is im- 
possible to say with certainty whether 
or not the amount of time devoted by 
this group to supervision is on the in- 
crease. An intimate knowledge of the 
organization leads the writer to hazard 


JOURNAL OF FORESTRY 


the opinion that it is not. In other words, 
the increase in this group is due to added 
professional and technical work rather 
than to added executive work. In fact, 
the increase is not substantially greater 
than can be accounted for by the increase 
in the group of people who are devoting 
their time exclusively or nearly so to pro- 
fessional and technical duties. 

The increase in number of employees 
in the clerical grade indicates that of the 
total work done an increasing percent- 
age consists of office jobs. This is pos- 
sibly true, although there are two con- 
siderations that serve to cast doubt on 
such a conclusion: first, facilities for 
doing office work have perhaps not im- 
proved as fast as facilities for doing field 
work (items 1 and 3 listed above) ; 
second, more of the clerical work is being 
done by people in clerical grades than 
was the case some years ago. 

Turning now to the question of the 
amount of work that the organization 
has had to do during the period studied, 
lack of space prevents inserting figures 
showing volume of timber cut, number of 
stock grazed, etc. There has been con- 
siderable fluctuation and it is impossible 
to determine the total accurately in 
terms of its demands on the organization, 
but so far as I have been able to analyze 
it, there has been no general upward 
trend in amount of business handled. — 
There have been very large increases in 
amount of work done in fire control and 
development improvements. This is 
brought out by the top curve in Figure 2 
showing total amounts of money ex- 
pended for protection improvements, par- 
ticularly roads and trails. The most. 
notable things in the curve are the peaks 
in the fiscal years 1911, 1920, and 
1927, due to the bad fire seasons of the 
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previous calendar years. A line drawn 
from about the million dollar point on 
the 1911 line through the point denoting 
the total in 1925 and projected on to its 
intersection with the 1928 line gives a 
fair idea of the increase, eliminating the 
peaks due to the three years that are rec- 
ognized as constituting the “ fire break ” 
seasons. 

The second curve in Figure 2 gives 
another index to the amount of work 

handled. The curve is necessary because 

a given sum spent in road and trail con- 
struction or in fire fighting does not call 
for the same amount of supervision by 
yearlong employees as the same sum 
spent in current administration and pre- 
suppression. ‘Therefore, curve 1 used 
alone would give an erroneous impres- 
sion as to the increase in amount of 
work. 

The third curve in Figure 2 is espe- 
cially significant because it shows rela- 
tive buying power of appropriations 
available for current administration and 
presuppression. It is interesting to note 
that the buying power of appropriations 
available during the years 1917 to 1920, 
inclusive, averages slightly over half that 
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for the years 1912 to 1915. The largest 
percentage of this money goes for sala- 
ries and the total number of employees 
was less during the years 1918 and 1919 
than at any other time. The greatest part 
of the deficit was, however, made up by 
the employees whose salaries were only 
slightly larger than during the pre-war 
period, although their dollars were re- 
duced in value approximately 50 cents. 

It was stated above that the larger per- 
centage of appropriation for presuppres- 
sion and administration is expended for 
salaries. he total number of yearlong 
employees is approximately the same as 
in the years 1914 and 1915, but salaries 
have now been increased to a point 
where they are somewhat better in buy- 
ing power than they were during the pre- 
war period. A portion of the increase in 
appropriations has gone into salary in- 
creases; some of it has gone into in- 
creases for travel, equipment, etc., to 
meet the higher costs; the remainder has 
been used for employment of additional 
guards (134 in 1910, 921 in 1928), and 
it has, of course, been necessary to in- 
crease guard salaries to meet the general 
increase in living costs. 


DAMAGE TO NORWAY AND JACK PINE BY 
RED SQUIRRELS’ 


By E. G. CHEYNEY 


Professor of Forestry, University of Minnesota 


RAN ECOLOGY for January, 
§ 1928, N. W. Hosley* notes 

tea the damage done to coniferous 
plantations in various parts of New Eng- 
land by red squirrels, which ate the 
terminal buds to such an extent that the 
young trees were often seriously injured. 


This new appetite of the squirrels is at- 
tributed to the lack of other food sup- 
plies, and the argument is supported by 
the fact that many more buds are eaten 
in the years of heavier snow fall. 

This may be the true reason why the 
squirrels eat the buds of the conifers, 
but it does not seem necessarily to fol- 
low from the premises. The destruction 
of the best seed trees of the virgin forest 
by logging would, it seems reasonable to 
believe, decrease the amount of seed 
available for storage by the squirrels, 
but why would there be less available 
for storage in the fall of a year of heavy 
snow than in other years? Is not the 
winter’s supply stored before the snow 
falls? It may be that the red squirrel 
does not depend entirely upon stored 
food, but it has been the writer’s observa- 
tion that it does, provided the food is 
available for storage in the fall. 


*Published with the approval of the Di- 
rector as Paper No. 196, Miscellaneous Series 
of the Minnesota Agricultural Experiment 
Station. 

*Hosley, N. W. Red squirrel damage to 
coniferous plantations and its relation to 
changing food habits. Ecology, 9: 43-46, 1928. 


There is also another point to be con- 
sidered. The species affected are prac- 
tically all imported. Norway pine is 
very little touched, and white pine al- 
most immune. Would squirrels which 
were pushed by hunger to the point where 
a change of diet was forced upon them 
be so nicely discriminating in a matter 
of flavor? Does it not seem quite reason- 
able to suppose that these hungry squir- 
rels—and they must have been hungry 
for some years—have discovered only in 
recent years that these imported buds 
are good to eat, whereas, in their opinion, 
the buds of the native species are not? 

It would be easy to account for the 
discrimination against the native species 
in the early spring, for the European 
species all start growth from one to three 
weeks earlier than native species and 
would therefore be rarer tidbits. What 
difference there can be in the winter is. 
as yet the squirrels’ secret. 

The object of this article, however, 
is not so much to criticize Hosley’s con- 
clusions as to set forth some other habits 
of the red squirrel which have been ob- 
served at the Cloquet Forest Experiment 
Station in Minnesota. 

The writer had for several years be- 
fore seeing Hosley’s article observed 
hundreds of tips cut from Norway and 
jack pine trees by the red squirrels in — 
winter and early spring. Under some 
trees the ground would be literally car- 
peted with them. After reading of the 
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mischievous habits of the squirrels in the 
plantations of the East, he believed that 
he had the solution of the mystery here 
and started to check it up. 

The several tips were apparently just 
like those described in Hosley’s article, 
but closer observation brought out one 
important difference. The buds on these 
tips had not been touched; neither had 
the one-year cones which many of them 
bore, nor anything else about them. An 
examination of over two hundred tips 
failed to reveal any tooth marks on them 
save the single cut which had severed 
them from the tree. 

Why were they being cut off in such 
large numbers? 

An examination of over three hundred 
trees showed that the tips were cut only 
from trees of cone-bearing size. No tips 
were cut from sapling trees and very 
few from trees in dense stands where 
seed production is not abundant. 

The answer to the mystery is little 
more than a guess, but is the nearest to 
a satisfactory solution that has presented 
itself. On the jack pine there are usually 
many cones which escaped the squirrels 
in the fall; on the Norway there are 
nearly always a few which have hung on 
the tree over winter and failed to open. 

The lateral tips fence off these cones 
in such a way that the squirrel must push 
them aside to get at the cones. In the 
late summer and early fall, when most 
of the cone collecting is done, this is 
easily possible. In the late winter and 
early spring the tips are frozen and can- 
not be so easily pushed aside; they are, 
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therefore, cut off so that the squirrels 

can gain access to the cones. 
Whatever the explanation, 

whether or not the tips are cut for food, 


and 


the injury to the trees is quite the same 
as in New England. The cutting of so 
many tips must materially reduce the 
foliage of the tree and consequently its 
ability to produce wood. It is important 
from the forester’s viewpoint that some- 
one find out why the squirrels do this and 
what can be done to prevent the damage. 

Two other squirrel habits of possible 
interest have been observed here. In 
years of seed scarcity, when the Norways 
have produced practically no seeds and 
the supply on the jack pines has been 
exhausted, the squirrels eat off the 
streaks of pitch which are so often found 
on the stems, leaving a narrow, white 
streak of wood exposed. Whether they 
are primarily after the pitch or the bark, 
and why, was not discovered, but cer- 
tainly the pitch had something to do with 
it, for the bark was not touched else- 
where. 

In the intervals between heavy Nor- 
way seed years the squirrels tend to disap- 
pear. During the entire summer of 1926, 
for example, scarcely a squirrel was seen 
on the Cloquet Forest Experiment Sta- 
tion. Iwo summers before there were 
hundreds of them. In 1927 there was a 
heavy crop of Norway seed and that fall 
the squirrels were apparently as num- 
erous as ever. Possibly they migrated to 
the land of acorns, but they certainly 
did not go far enough to lose touch with 
the Norway pine seed crop. 


GROWTH STUDIES IN FOREST TREES 
Picea rubra Link’ 
By LOUIS W. REES 


Assistant Professor, Division of Forestry, University of Minnesota 


INTRODUCTION 


of the world since the middle of the 
nineteenth century. These investigations 
have shown that there is a considerable 
difference in the duration of tree growth 
not only with respect to the species in- 
volved, but also with respect to their 


geographical location. ‘There also ap- 
pears to be a general consensus of opinion 
that this variation can be correlated with 
the differences in temperature which 
characterize the sites studied. 

Since no data had been collected for 
any species growing within the Adiron- 
dack region of New York State, it seemed 
worth while to secure such information 
not only because the region is quite dis- 
tinctive in regard to its tree associations, 
but also because it is in general colder 
than any locality from which such 


*Contribution from the Department of 
Wood Technology, New York State College 
of Forestry, Syracuse University, Syracuse, 
New York. A thesis submitted in partial ful- 
fillment of the requirements for the degree of 
Doctor of Philosophy. 

Acknowledgments and thanks are due Dr. 
C. C. Forsaith for aid in correcting the manu- 
script, to Dr. H. B. Brown and Dr. J. E. 
Lodewick for their interest and many helpful 
suggestions, and to Professors J. F. Dubuar 
and C. C. Delavan for their aid in making 
the cuttings and collecting the field data. 


studies have been reported. It was 
manifestly impossible to investigate all 
the trees indigenous to this locality and 
consequently red spruce (Picea rubra 
Link) growing in virgin stands near 
Wanakena, New York, was selected for 
four reasons. First, it is an important 
timber tree of the Adirondacks where 
it supplies a large per cent of the pulp- 
wood produced. Second, it is the only 
species of any commercial importance 
which is found in all the regions into 
which this forest has been divided. 
Third, no seasonal growth data were 
available for red spruce, and hence noth- 
ing specific was known as to the length 
of its growing season. Fourth, it was 
hoped that the results obtained might 
offer interesting comparisons with those 
reported by other authors dealing with 
different species in other places. 


GENERAL OBSERVATIONS ON LITERA- 
TURE DEALING WITH GROWTH 
IN “TREES 


The literature dealing with the sub- 


a 


ject of seasonal growth presents a mass 


of confusing statements. This may arise 
not only from differences in growth con- 
ditions and from lack of knowledge of 


the role played by each site factor in the © 


process of tree growth, but also from the 
methods used in making the studies. 
Consequently a brief outline of the de- 
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velopment of the technique employed 
may profitably be included. 

Since the beginning of the investiga- 
tions on “ tree growth,” the methods of 
procedure have been gradually improved. 
One of the earliest consisted of making 
circumferential measurements with a 
tape and computing the increase in di- 
ameter from the increase in circumfer- 
ence. This method was used by von 
Mohl (34), Jost (24), and others 
among the earlier investigators, and later 
by Buckhout (6) and Grossenbacher 
(15). T. Hartig (21) sought to de- 
termine growth by selecting trees from 
even-aged stands and felling specimens at 
‘regular intervals. Both of these methods 
are open to criticism for the following 
reasons: In the first case, measurements 
with the tape do not take into account 
any differences in the diameter of the 
tree which may be caused by variations 
due to temperature or moisture content, 
nor fluctuations in the length of the tape 
which may occur as a result of its high 
thermal coefficient. In the second case, 
- growth in individual trees does not neces- 
sarily progress at the same rate; there- 
fore it would be impossible to secure 
comparable data even when similar trees 
are felled at regular intervals. 

MacDougal (32) has more recently 
determined growth by means of a 
“ dendograph ” which registers an in- 
crease in diameter on a self-recording 
cylinder. Perhaps the most accurate 
method which has been evolved is that 
devised by Brown (4, 5) and later used 

by Lodewick (30) and Chalk (9) in 
_ which growth in diameter can be mea- 
sured with precision by the use of pre- 
pared slides and a calibrated high power 
microscope. Owing to the greater ac- 
curacy of this last process it was the one 
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used in the present study of the rate 
and time of growth of red spruce in 
the Adirondacks. For a more detailed 
outline of the literature bearing on this 
subject the reader is referred to the pub- 


lications of Lodewick (30) and Grossen- 
bacher (15). 


SELECTION AND DEscRIPTION OF 
SPECIMENS 


According to Belyea (1, 2) there are 
four forest types within the Adiron- 
dacks, spruce swamp, spruce flat, mixed 
hardwood (lower slope), and upper 
slope. The spruce swamp type represents 
a mixture of balsam and spruce on 
poorly drained land, while the spruce 
flat type includes those areas which sur- 
round swamps and present a varied 
topography including flats, knolls, and 
lower slope ridges. Within this area red 
spruce, balsam, hemlock, yellow birch, 
and red maple are the principal species. 
The mixed hardwood or lower slope type 
extends from the upper margin of the 
spruce flat to that elevation where spruce 
again appears as the dominant tree in 
the forest. Here beech, yellow birch, 
hard maple, hemlock, and white pine 
intermixed with red spruce are the most 
abundant commercial species. The upper 
slope type, whose lower margin is de- 
termined by the predominance of red 
spruce in a mixture with paper birch 
and other less important species, extends 
to the limit of tree growth. 

Since the upper slope type was not 
present near Wanakena most of the 
data which appear in this report were 
secured from the other three types. 
Three representative trees, all between 
the ages of 150 and 300 years, were 
selected from each type, and each tree 
was numbered and measured to obtain 
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its diameter and height. Trees I, II, 
and VII were situated in the lower 
slope type on the brow of a north fac- 
ing slope. Each was a vigorous speci- 
men with a clear length of 30 to 50 feet 
and with a diameter of from 9 inches 
in Tree I to 134 inches in Tree II. 
Specimens of different ages and sizes 
were purposely chosen to obtain data 
on dominant and semi-dominant repre- 
sentatives. 

Trees III, IV, and VIII were se- 
lected in the spruce flat type near the 
bank of a small stream. These were very 
similar to those already mentioned, and 
ranged in diameter from 10 inches in 
Tree III to 15 inches in Tree IV, and 
in height from 65 feet in Tree III to 
80 feet in Tree IV. 

Trees V, VI, and IX were located 
in the spruce swamp type. All of these 
were of nearly the same size and age 
class, and ranged in diameter from 12 
to 13 inches and in height from 55 to 
65 feet. 

In addition cuttings were made from 
the roots of smaller specimens growing 
in the vicinity of the larger trees and 
measurements made from time to time 
to determine the amount of primary 
growth. 


HIsTOLOGICAL TECHNIQUE 


In order that the results of these 
studies might be compared with those 
of Brown (5), Lodewick (30), and 
Chalk (9), cuttings were removed from 
portions of the root, from the base of 
the tree, at breast height, and thereafter 
at 10-foot intervals to the region where 
the bole was about 3 to 5 inches in di- 
ameter, also from the base of various 
branches and from the younger twigs. 
Those from the bole were numbered 
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consecutively from the base of the tree 
upward and the others were designated 
as root, branch, or twig cuttings, 
Brown’s (4) technique was used in the 
removal of the specimens. 

The steps in this process were as fol- 
lows: 1. The outer bark was removed 
with a chisel from an area an inch or 
more square. 2. Four channels were 
cut through the phloem and into the 
wood to a depth of three or four annual 
rings so as to expose a rectangular block 
a quarter inch broad and a half inch 
long. 3. This block including phloem, 
cambium, and wood, was carefully split 
away so that the cambium should not be 
ruptured. In the case of twigs, cylinders 
about a half inch in length were re- 
moved in toto. Immediately after re- 
moval from the tree, the samples were 
placed in a chromo-acetic-urea killing 
and fixing solution and later they were 
placed under an aspirator for the re- 
moval of the air. After washing in run- 
ning water for a period of approximately 
24 hours they were passed through vari- 
ous changes of alcohol, and finally stored 
in a 70 per cent solution until required 
for study. ? 

As spruce wood can be sectioned with- 
out softening in hydrofluoric acid this - 
step was omitted from the usual process 
of slide preparation. The sections were 
cut on a Thomson sliding microtome. 
Most of the studies were made by the 
use of temporary sections stained with 
HCl-phloroglucinol for the determina- 
tion of lignin.’ 

For permanent mounts, the specimens _ 
were embedded in celloidin using the ~ 


*The term “lignin” as here used should 
be considered as synonymous with “ secon- 
dary thickening ” and not necessarily with the 
chemical composition of the walls involved. 
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_ Fic. 1—Transverse section of red spruce show- 
ing xylem, phloem, and resting cambium. 75 x. 


Fic. 3—Transverse section of the phloem of 
red spruce showing stone cells and definite rows 


of parenchyma cells. 75 x. 
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Fic. 2—Same, after the cambium has become 
active. The arrow delimits approximately the 
region of the cambium. 75 x. 


Fic. 4—Transverse section of red spruce show- 
ing the general topography of the xylem and 


phloem. 10x. 
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pressure method as described by Lode- 
wick (28). The sections were cut, 
stained with the Haidenhain’s hema- 
toxylin-anilin safranin combination or 
the triple stain, and mounted in balsam. 
All measurements were made with a 
‘carefully calibrated compound micro- 
scope. 


Microscopic CHARACTER OF THE 
‘TISSUES 


Since the results of this study are 
based upon microscopic analysis of the 
tissues, it may be advisable to describe 
briefly the minute structure of the sec- 
ondary elements of red spruce. Further- 
‘more, since both the secondary xylem 
and the secondary phloem have their 
origin in the same cambial layer, this 
tissue will be described first. According 
to Mischke (33), Sanio was convinced, 
_ first, that the cambium proper consisted 
of a mantle one cell in thickness which 
completely surrounded the stem and 
roots as well as their ramifications ex- 
cept at the growing points and in the 
bundles of the leaves; and second, that 
the initials composing this mantle di- 
vided to form mother cells which again 
divided to form daughter cells which in 
turn become xylem or phloem cells di- 
rectly or which again divided to differ- 
 entiate into mature cells. Mischke found 
that a second division of the daughter 
cells often occurred when conditions for 
growth were at a maximum, but that a 
single division constituted the rule. 

In spruce the cells composing the cam- 
bium proper are not different in struc- 
ture from the mother cells on either 
side, and therefore cannot be distin- 
guished from them, as shown in Figure 1, 
which pictures the cambium in a resting 
condition. Lodewick (30) nevertheless 
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found that the cambium in some species 
of hardwoods was probably represented 
by one or two rows of radially flattened 
cells which were present nearer the inner 
portion of the meristematic zone. When 
viewed in transverse section and in the 
resting condition the cambial region of 
red spruce consists of from two to eight 
rows of tabular cells, as can be verified 
by a further reference to Figure 1..This 
zone is, on an average, about thirty-five 
microns in radial width and the cells are 
filled with dense protoplasm. When 
growth begins the protoplasm becomes 
less dense, and the actual cambial region 
can be distinguished only with a fair de- 
gree of accuracy since the new xylem 
and phloem elements still resemble 
meristematic tissue before they begin to 
enlarge in a radial direction and to 
thicken their walls. 

The width of the cambial region varies 
somewhat at different times throughout 
the year. For example, the first evi- 
dence of activity is a general enlarge- 
ment of the cambial initials in a radial 
direction which amounts to 100 per 
cent or more, as indicated in Figure 2. 
A double headed arrow has been intro- 
duced into this illustration of a trans- 
verse section of red spruce including 
both xylem and phloem in order to de- 
limit approximately the cambial region 
at this time. After this initial swelling, 
however, the width remains almost con- 
stant throughout the remainder of the 
growing season, at the end of which it 
shrinks to the original condition shown 
in Figure I. 

In seeking an explanation for this 
variation in the width of the cambium 
through the growing season, Hansen and 
Brenke (17) stated that cambial ac- 
tivity as measured by the width of the 
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cambial region showed a direct correla- 
tion with the mean temperature in the 
spring and an inverse correlation during 
the rest of the growing period. A simi- 
lar correlation was found to exist in 
spruce. 


Microscopic CHARACTER OF ZYLEM 
oF Rep SPRUCE 


The wood of red spruce is simple in 
structure, as is shown by the lower por- 
tion of Figure 4 which, under a low 
magnification, pictures the general trans- 
verse topography of the wood and bark 
in the region of the cambium. The only 
longitudinal elements are the tracheids, 
which are radially aligned, and the epi- 
thelial cells surrounding the resin canals 
which, however, are more clearly re- 
vealed in Figure 1. Some of the latter 
do not become lignified immediately and 
are designated by Thomson (39) as 
“tylose-like cells”? which remain thin- 
walled. Since the transition from spring 
to summer wood is very gradual it is 
impossible to determine accurately the 
dividing line between these two tissues, 
but since normal resin canals are rarely 
formed in the spring, but usually in mid- 
summer when radial growth is beginning 
to decrease their presence may be more 
or less indicative of late spring wood or 
early summer wood formation; a fea- 
ture which is well illustrated by Fig- 
ure 4. The rays are uniseriate except for 
the fusiform type which have been in- 
creased in breadth so as to include a 
horizontal resin canal. Both categories 
are bordered on their upper and lower 
edges by one or more rows of ray tra- 
cheids and occasionally one or more of 
the interspersed variety. 

The roots were diarch in every case 
observed. This does not agree with the 


JOURNAL OF FORESTRY 


results obtained by investigators on 
other members of the Abietineae, since 
Brown (5) reported that for white 
pine the number of xylem rays varied 
from one to four and that Van Teigham 
found the number in Scotch pine to be 
as high as seven. In the root the relative 
volume of summer wood and spring wood 
so characteristic of the stem appears to 
be totally lacking since all of the cells 
for one season are very thick-walled. 


Microscopic CHARACTERS OF 
THE PHLOEM 


Figures 1 and 2 show that when first 
formed the elements of the phloem are, 
like the tracheids of the xylem, radially 
aligned. These illustrations also indi- 
cate that the rays continue from the 
xylem, through the cambium and phloem 
and separate areas of the vertical ele- 
ments which have been so cut as to pre- 
sent their transverse aspect. In the 
phloem region the sieve tubes are di- 
vided into smaller areas from three to 
nine rows of cells in radial width, by 
single tangential lines of phloem paren- 
chyma. In Figure 2 these lines of paren- 
chyma are very sharply defined owing to 
the deep staining of their contents. 
Their radial alignment is soon disrupted, 
owing to a crushing of the sieve tubes as 
indicated in Figure 2. This process be- 
gins during their second resting period. 
Furthermore after the phloem has be- 
come three or more years old some 
of the parenchyma cells become active — 
and enlarge to several times their origi- 
nal diameter, thicken their walls, and 
become lignified, thereby forming stone 
cells, which crowd the surrounding ele- 
ments still farther from their original 
position as indicated in Figure 3. All 
other parenchyma cells remain living for 
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a period of twenty-five to thirty years, 
after which they are isolated from the 
tree by the formation of periderm as re- 
vealed by the white undulating line 
which transverses the upper portion of 
Figure 4. Vertical resin canals are pres- 
ent in the primary cortex, but are absent 
in the secondary phloem. Horizontal 
resin canals on the other hand show an 
exactly opposite distribution since they 
are naturally absent from the ray-less 
cortex, but are present in the fusiform 
rays of the phloem. No vertical canals 
are present in the primary or secondary 
cortex of the root, but in common with 
the other Pineae they are present in the 
_protoxylem regions. 

In their discussion of the phloem 
Eames and MacDaniels (10, p. 200-201) 
make the following statements: 


“, ... the secondary phloem tissues 


are frequently arranged in definite tan- 
gential bands. Such layers of tissue often 
have the appearance of annual rings. 
However, these ring-like bands do not 
have definite seasonal limits as do those 
of the secondary xylem, because there is 
no distinction between the phloem cells 
formed in the early spring and those of 
the late summer comparable to the dif- 
ference between spring wood and sum- 
On the phloem side 
of the cambium, at the end of the grow- 
_ ing season, there are usually several rows 
of cells that have not completely dif- 
ferentiated, but which remain dormant 
until growth is renewed, when they 
mature to form normal sieve tubes... . 
There may exist a seasonal formation 
of schlerenchyma bands but it is not 
known that there is any constancy in 
such growth.” 


The conditions found to exist in spruce 
do not agree fully with the process just 
outlined since: 1. In the resting condi- 
tion all the sieve tubes are mature, since 
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there is no undifferentiated layer of cells 
adjacent to the cambial region. 2. When 
growth begins the following spring a 
definite row of phloem parenchyma is 
formed, apparently from the outer row 
of phloem mother cells. 3. The be- 
ginning of formation of this parenchyma 
is coincident with the inception of cell 
division on the xylem side of the cam- 
bium. 

As shown in Figure 1, when the sea- 
son’s growth was above normal or when 
wounding occurred, scattered paren- 
chyma cells (the isolated black cells in 
the upper portion of the figure) were 
formed, but these were not arranged in 
rows and therefore may easily be dis- 
tinguished from those contiguous series 
first laid down in the spring. Thus it 
would appear that a definite annual 
periodicity of growth exists in the 
phloem, which is just as distinctive as a 
similar demarcation in the wood. An- 
other evidence of the periodicity of 
phloem formation is present in the twigs. 
Here there is one less row of phloem 
parenchyma than there are annual rings, 
which proves that one row of phloem 
parenchyma is formed each growing sea- 
son after the first. Lodewick (30) has 
indicated that such periodicity exists in 
the phloem of northern white cedar and 
several species of hardwoods. 


GrowTH STUDIES 


It seems advisable in order to set forth 
more clearly the sequence of growth to 
discuss the data according to type and 
in the following order: (a) lower slope, 
(b) spruce flat, (c) swamp, and (d) 
upper slope. This arrangement was se- 
lected because it represents a definite 
sequence of appearance of growth in the 
spring, which in this connection seems 
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more important than topographical con- 
tinuity. 


LOWER SLOPE TYPE 


1926. The first set of cuttings was 
made on April 6, 1926, at which time 
all of the tissues were in the winter con- 
dition. This state was maintained until 
May 17, when radial enlargement in the 
cambial region was noted in the bole of 
Tree I at 34 feet from the ground and 
above but all other parts were still 
dormant. The next week (May 24) 
Tree II was in approximately this same 
condition except that the swelling was 
evident at 24 feet and at the base of the 
branch from which the cutting was 
taken. The first primary growth was 
evident on this date and consisted of a 
slight swelling of the cone buds. Cam- 
bial activity was first noticeable on 
May 31, when two and five new rows 
of tracheids were present in the bole at 
24 feet and at 54 feet respectively. At 
this time phloem parenchyma was form- 
ing from the outer row of phloem mother 
cells, thus it is evident that the cambium 
became active on both the phloem and 
xylem sides of this meristem at approxi- 
mately the same time. 

During the next week only a slight ad- 
vance occurred as the cambium was 
swollen to the base of Tree II and new 
cells were forming in the bole at breast 
height. Both the one and nine-year-old 
twigs were still dormant. By June 14 
the pollen had been shed and growth was 
proceeding rapidly in all parts of the 
bole above breast height. Call division 
was progressing in a one-year twig, and 
on one side of a five-year twig, and in 
each case about four rows of cells had 
already been formed, two of which were 
lignified. The first evidence of swelling 
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in the leaf buds was apparent on this 
date. 

By June 21 a slight enlargement was 
present in the cambial region of the 
upper roots (2 to 3 feet from the base 
of the tree and slightly below the sur- 
face of the ground) but not as much as 
appeared at the base of the tree. At 54 
feet nine new rows of tracheids had been 
formed, of which only the first two were 
lignified. Thus it is apparent that at 
this point lignification was lagging about 
seven cells behind cell formation ; a con- 
dition which was generally maintained 
in the bole of the tree throughout the 
period of spring wood formation, but 
not the branches or the root. The leaf 
buds were considerably swollen but were 
not breaking open. 

On June 28 no cell division was evi- 
dent at the base or upper roots of Tree I, 
but new cell formation and lignification 
were proceeding rapidly throughout the 
other parts of the tree, and the leaf buds 
were just bursting. ‘The next week 
(July 6) the cambium was active in the 
upper roots of Tree II, but no new cells 
were lignified. The row of phloem 
parenchyma was complete and the cam- 
bium was active on the phloem side, as 
one or two rows of sieve tubes had been 
formed in the bole above breast height. 
At this time the amount of the annual 
ring completed averaged about 50 per 
cent and ranged from 30 per cent at the — 
base of the tree to roughly 60 per cent — 
at the 34-foot level. 

On July 19 cuttings were made on 
Trees I and II and a comparison of the 
data showed that there was little dif- 
ference in the progress of growth in the 
two specimens. At this time lignifica- 
tion was following only two or three 
cells behind cell formation and normal 
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resin canals were beginning to appear, 
an indication that spring wood forma- 
tion was now practically complete. At 
the bases of the branches of Tree I there 
was only slight evidence of cambial ac- 
tivity, yet primary growth in the aerial 
parts was evidently mature. By August 
g the activity of the cambium had ceased 
_on both the phloem and xylem slides in 
all parts of the branches of Tree I, while 
growth was proceeding very slowly in 
the bole. On this date growth was most 
active in the upper roots, which is con- 
sistent with the general tendency for 
growth in roots to lag behind that in 
stems. 

Two weeks later, August 23, growth 
was still proceeding slowly throughout 
the bole, the secondary wall of the last 
few rows of tracheids were appreciably 
thickened, and the protoplasm in the 
cambial cells was becoming more dense 
in many instances, all of which factors 
indicate the near approach to a resting 
condition. Activity in the roots was 
still proceeding at a normal rate. The 
above conditions prevailed until Septem- 
ber 10 when the cambium ceased to be 
active through the bole of Tree I as 
shown in Figure 3. At this time, how- 
ever, the walls of the last formed sum- 
mer wood cells were not completely 
thickened, but no new xylem or phloem 
cells were being formed. Nevertheless, 
growth was still continuing slowly in 
the roots, but by September 27 all ac- 
tivity had ceased in the upper roots and 
in the lower roots by October 12. 

1927. The cambium remained dor- 
mant in Tree VII until about May 19, 
at which time a radial extension was 
evident in the bole above 24 feet. Five 
days later, May 24, new cells were form- 
ing in the bole above 14 feet and the 
cambial region was swollen at the bases 
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of the tree and branches, but it was 
still dormant in the smaller twigs. A 
new row of phloem parenchyma was evi- 
dent in all cases where the cambium was 
active. ‘The cone buds were just be- 
ginning to enlarge, and by May 31 the 
cambium was active in all parts of the 
bole, but was dormant in the upper roots 
and _ branches. 

On June 14 the leaf buds were be- 
ginning to enlarge and were about to 
break open by June 21. On the latter 
date growth and lignification were pro- 
ceeding in all aerial parts and the upper 
roots, and the number of rows of cells 
already lignified ranged from one in the 
upper roots to twelve at a point 54 feet 
above the ground. The data for July 19 
showed that the conditions were very 
similar to those for the same date of the 
previous year, since all of the new tra- 
cheids were mature except the last three 
or four rows and normal resin canals were 
forming in a number of the cuttings. 
On this same date sieve tube formation 
was well advanced, and growth was 
sluggish in the younger twigs. 

Primary growth was complete in the 
lateral shoots by August 16, and the 
cambium was inactive in the younger 
twigs and at the base of the branch from 
which the cutting was taken. Activity 
was still continuing slowly and was well 
advanced in all aerial portions, with a 
somewhat greater activity in the roots. 
This was the last set of cuttings secured 
for 1927, but from the similarity of con- 
ditions for the two years it might be 
assumed that growth ceased at approxi- 
mately the same time in both cases. 


SPRUCE FLAT TYPE 


1926. Conditions in the spruce flat 
type were very similar to those in the 
lower slope type as indicated by studies 
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of the growth of Trees I and II. The 
cambium remained in the winter con- 
dition until May 17, when considerable 
enlargement was present in the bole be- 
tween breast height and a point 44 feet 
above ground, while the greatest amount 
appeared at the 34-foot mark. Evi- 
dences of cell division were first noted 
on June 7, at which time it was pro- 
gressing rapidly above breast height, and 
it is therefore evident that inception must 
have occurred a few days previously, 
probably soon after May 31. 

The first lignification was noted on 
June 21 with the greatest amount at the 
54- and 64-foot intervals. Four rows of 
tracheids from a total of sixteen in each 
case were more or less completely lig- 
nified by this time. The first sieve tubes 
had been formed by July 19. On the 
latter date no growth was evident in a 
five-year root, but the cambium was ac- 
tive on one side of a nine-year root. 
Primary growth in the twigs was ap- 
parently complete. Growth ceased in the 
branches by August 16 and in the bole 
by September 10, but the walls of the 
last formed cells were not completely 
thickened. At the same time cambial ac- 
tivity was present in the roots which con- 
tinued until October 12, when growth 
was complete in a three-year-old root. 

1927. The studies for 1927 on Tree 
VIII revealed that the first enlargement 
occurred on or slightly before May 19, 
followed by the first cambial division by 
May 24, when one or two rows of tra- 
cheids were formed in the bole between 
the heights of 24 feet and 64 feet. By 
this time the cambium was swollen at 
the base of the tree. The next week, 
May 31, the cambium was active at 
breast height, but there was no evidence 
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of enlargement in the upper roots or 


young twigs. 

By June 14 the leaf buds were just 
beginning to enlarge and one week later 
they were about to break open, by which 


time growth was present in all aerial 


parts of the tree including the upper 
roots. Lignification was present in all 
the cuttings and the number of rows of 
cells which had been lignified ranged 
from one at the base of the tree to nine 
near the top. The phloem parenchyma 


was apparently nearly complete in all 


cases but no new cells were forming on 
the phloem side of the cambium. Due to 
the wounding from previous cuttings 
traumatic resin canals were in process 
of formation in a number of cuttings, the 
nature of which is shown in Figure 3. 

The next set of cuttings taken July 19 
gave results similar to those of the pre- 
vious year since evidences of summer 
wood formation were present. On this 
date sieve tube formation was well ad- 
vanced but was not complete. A mea- 
surement made on July 26 indicated that 


primary growth in the lateral shoots was — 


complete but the terminal leader showed 
a slight subsequent elongation. On 
August 16 growth was complete in the 
twigs and at the base of the branches, 
but it was still proceeding slowly in the 
bole and somewhat more actively in the 
roots. 


SWAMP TYPE 


1926. Especially during the spring the — 


conditions in the swamp type varied con- 
siderably from those in the other two 
types, and for that reason it seems best 
to trace rather carefully the develop- 
ment of growth in the trees selected. 
Here the winter condition prevailed until 
May 31, at which time only a slight 
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_ enlargement was noted in the cambium 
of the bole of Tree V between 14 feet 
and the top, that is, two weeks later 
than the same phenomenon occurred in 
the trees in the other two types for the 
season of 1926. On June 7 very little 
advance was noted over that of the previ- 
ous week, but by June 14 the first cell 
division had occurred since four new 
rows of cells were found at the 54-foot 
level. A slight evidence of cambial ac- 
tivity was present at breast height, but 
the roots and young twigs still remained 
in the winter condition. The buds were 
but slightly swollen, and from appear- 
ances were not as fully developed as 
those in the other two types at the same 
time. By June 21 cell division was pro- 
gressing in all aerial parts of Tree VI 
including the upper roots. ‘Ten new rows 
of cells were already formed at 54 feet, 
three of which were lignified. One to 
three new rows of sieve tubes were 
formed in the phloem of Tree VI by 
July 6, the larger number of which were 
present at the 54-foot mark, while only 
two appeared at the base of a branch. 
On July 19 growth was slackening in 
the twigs, branches, and upper bole, 
while a more rapid cell division was evi- 
dent in other parts of the bole and in 
the roots. These conditions prevailed 
- with a general and continued retardation 
to August 23, when the cambium was 
in the resting condition in all parts of 
the branches, but cell division was still 
continuing slowly in all other parts of 
the tree. On September 10 an occasional 
cell was forming, but growth was nearly 
complete, and was probably finished by 
the middle of the month. As in the other 
types, growth in the roots was complete 


by October 12. 
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1927. Tree [X remained inactive un- 
til May 31, when the cambium in the 
bole was swollen at heights of 45 feet 
and 54 feet. By June 21 the cambium 
was active in all parts of the upper roots. 
From the similarity of conditions be- 
tween this date and the same date of the 
previous year it can be assumed that the 
inception of cell division occurred be- 
tween June 7 and 14. The leaf buds 
on this date, June 21, were about to 
break open. 

By July 19 activity was present in the 
lower roots and on the phloem side, with 
the formation of the phloem well ad- 
vanced throughout the aerial parts of the 
tree. Growth on the xylem side was be- 
ginning to lag and normal resin canals 
were forming. Primary growth was 
about complete by July 26, although a 
slight subsequent elongation occurred in 
both the lateral and terminal shoots. On 
August 16 the cambium was inactive in 
the twigs and at the bases of the 
branches, but was still continuing slug- 
gishly in the bole and roots. As in the 
other types this was the last set of cut- 
tings taken during the summer of 1927. 


UPPER SLOPE TYPE 


As stated previously this type is not 
present near Wanakena and as a result 
only a small amount of data was secured. 
A trip was made to the Mount Marcy 
region on July 12, 1927, to secure some 
data from this section. In order to make 
the following statements clear it seems 
advisable to quote the description of this 
type by Belyea (1): 

“ Upper slope—This has been defined 
as to its lower margin as that point in 
elevation in the mixed hardwood forest 
where spruce again becomes dominant. 


As a softwood forest the type extends 
over the upper slopes and mountain sum- 
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mits, grading off, in its upper limits, ac- 
cording to elevation and locality, into the 
typical stunted growth of a sub-arctic 
or alpine type of vegetation.” 

This statement implies that red spruce 
extends to the upper limits of tree 
growth, but this is not the situation. 
There is a narrow belt above the upper 
margin of the lower slope type * in which 
spruce is the dominant species, but above 
this balsam fir (Abies balsamea (L) 
Miller), with a small amount of paper 
birch (Betula papyrifera cordifolia 
(Regel) Fernald), constitutes the stand 
to the limit of tree growth. However, 
the balsam soon grades into the sub- 
alpine or arctic type, and at the extreme 
upper limit a small amount of dwarf 
black spruce (Picea mariana (MiAiller) 
Britton) is present but nowhere abun- 
dant. 

Some cuttings were taken at the base 
and at breast height from a red spruce 
at about 2800 feet elevation. Previous 
to this date cell division had begun in 
both these cuttings, since four new rows 
of tracheids were found in the basal 
cutting and two at breast height. Since 
cell division was present at the base of 
the tree it is probable that growth in 
the upper parts may have begun from one 
to two weeks previous to this date, thus 
placing the inception of growth as early 
as the latter part of May or the first 
part of June or at about the time when 
inception occurred in the swamp type. 


GROWTH OF TIMBER LINE 


This short discussion of the dura- 
tion of growth at timber line, even 


* The writer would suggest the designation 
of a fifth type to include that region above the 
upper slope in which balsam is the dominant 
species. 
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though it cannot deal with red spruce, 
is nevertheless included to complete the 
record for the active growing period 
for all four zones. 

On June 12, 1927, when the trip was 
made over Mount Marcy, cuttings from 
a black spruce growing at timber line 
showed that the cambium was still dor- 
mant. This condition is compatible with 
the assumption that growth at high alti- 
tudes, due to their lower prevailing 
temperatures, is slow in comparison with 
that in more favorably located trees in 
the lowlands. No data were secured as 
to the actual time of inception, but prob- 
ably cambial activity did not begin until 
some time during the latter part of the 
month. 

This is all of the data secured from 
the species growing on this situation, but 
a reference to the results obtained by 
Forsaith (11) may profitably be in- 
cluded here. He secured data for balsam 
and alpine paper birch during the latter 
part of July, 1919, which show that 
growth was practically complete by that 
time. This is exactly what might be 
expected since the average temperatures 


for several years show that even in sum-_ 
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mer conditions are similar to those of 


early spring in the surrounding valleys; 


hence, the short growing season. 


PRIMARY GROWTH 


No obstacles were encountered in the 
determination of primary growth in the 


aerial parts of the trees, and as the best } 
record was secured during the season of — 
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1927 this will serve as a basis for the 
discussion of this phase of the subject. 


Two small trees, 6 to 8 feet in height, 


were selected from each of the three 


types and from each tree about five more 


or less equally spaced lateral branches — 
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were selected for subsequent observa- 
tion. These, together with the terminal 
leader, were tagged and numbered in 
order that consecutive measurements of 
the increase in length could be made at 
regular intervals. 

As indicated in the table the first evi- 
dence of primary growth occurred on 
June 14 with an initial swelling of the 
buds, although the primary enlargement 
of the cone buds occurred some three 
weeks earlier, on May 24. The next 
week, June 21, the buds were bursting 
open and from this date on growth was 
very rapid. On July 12 the terminal 
leader had completed 36 per cent of its 
ultimate length in the lower slope type 
and 50 per cent in the swamp type. The 
lateral shoots had reached to 56 per 
cent in the lower slope type and to 74 
per cent in the spruce flat type. By July 
26 all the lateral shoots were fully 
formed, and were over 90 per cent com- 
plete in the terminal leaders. The next 
two sets of measurements taken on 
August 9 and 25 were identical, which 
indicates that the cessation of growth in 
the terminal leader occurred between 
July 26 and August 9, probably about 
August 1. It is worth while to note 
here that cessation of primary growth, 
in the lateral shoots at least, occurred 
at about the time of completion of the 
spring wood formation in the aerial parts 
of the tree. 

Measurements of the length of the 
needles made on the same days showed 
that in every instance they had attained 
‘their full length a short distance back 
of the growing point, and also that those 
just back of the growing point usually 
lacked only a millimeter or two of at- 
taining their full size. 

A none too successful attempt was 
made to determine the amount of primary 
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growth in the roots. In the absence of 
any nursery grown stock of this species, 
a study was made on small trees which 
grew in the vicinity of the older speci- 
mens selected for observation. How- 
ever, it was difficult to remove the roots 
from the ground without destroying all 
of the tips since they were imbedded in 
and widely spread through the duff. 
It is certain that some elongation had 
occurred just under the surface of the 
ground by the middle of May, and at 
this time elongation to the extent of 
one-half to three-quarters of an inch had 
already taken place in nursery grown 
material of Norway spruce and some 
other conifers. It should be noted here 
that the conditions in the nursery are 
quite different from those which pre- 
vail in the virgin forest where the shade 
is more dense and the frost remains in 
the ground until a later date. For this 
reason it is probable that primary growth 
in the lower roots of the forest grown 
trees of this locality does not occur be- 
fore the first of June or perhaps con- 
siderably later. 


Discussion OF RESULTS 


It now remains to discuss these data 
which have been presented chronologic- 
ally and more or less separately for the 
four types in order to emphasize such 
relationships as may exist between them 
and to show their influence on the time 
and rate of growth. Such a discussion 
will necessarily involve some repetition, _ 
but this will be kept as small as is con- 
sistent with clearness. 


PRIMARY GROWTH. 


The first evidence of primary growth 
appeared as a swelling of the cone buds 
during the latter part of May at about 
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the time when cell division began in the 
cambium of the upper bole of the tree. 
This was followed by the breaking of 
these buds during the first part of June. 
The leaf buds, on the other hand, re- 
mained dormant until about June 14, or 
some three weeks later than the incep- 
tion of swelling in the cone buds. This 
initial swelling was followed by the 
cracking of these buds slightly over one 
week later, or about the time when 
growth in the aerial parts of the tree 
was approximately one-half complete. 
From the date of the opening of these 
buds elongation was so rapid that the 
year’s twig, in the lateral shoots at least, 
was complete the latter part of July, or 
about the time of the beginning of sum- 
mer wood formation. ‘The terminal 
leader, however, showed a slight sub- 
sequent elongation, but even here growth 
in length probably ceased by August 1. 

A comparison with data on trees 
growing in other parts of New York 
State shows that primary growth ex- 
tended over a similar period of time but 
that it began and ceased at an earlier 
date. For example, Brown (5) found 
that primary growth in white pine con- 
tinued over a period of approximately 
six weeks. In this same connection it 
may be stated that other investigators 
have found that primary growth extends 
over a comparatively short period and 
is complete by mid-summer or even 
earlier. 

Owing to the late formation of new 
leaves it is evident that the production 
of the secondary tissues up to this time 
must have been dependent upon stored 
food products which had been manufac- 
tured during the previous year or upon 
those which were being manufactured 
by the leaves of other seasons. 
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INCEPTION OF SECONDARY GROWTH 


The first growth activity consists of 
an initial enlargement of the cells in the 
cambial region of the upper bole. This is 
similar to conditions noted by Brown (5) 
for white pine. During the spring of 
1926 this enlargement was first noted in 
trees in the spruce flat and lower slope 
types on May 17, but moisture exuded 
from some of the specimens from the 
upper bole when the cuttings were made 
the previous week. There seems to be no 
adequate explanation for this phenome- 
non unless, as suggested personally by the 
writer just mentioned, it may be due 
to increased air pressure incident to a 
higher temperature in the upper parts of 
the tree. Two weeks later, May 31, the 
cambium was swollen in the bole above 
14 feet in Tree V of the swamp type. 
In all cases where this condition was 
noted the branches and trunk were still 
in the winter condition. 

The inception of actual cell division 
varied to some extent between the two 
years. During the spring of 1926 the 
first new cells were observed in the lower 
slope type on May 31 when three new 
rows of tracheids had formed at a point 
well toward the top of the tree, but cell 
division had just begun at breast height. 
One week later, June 7, Tree IV growing 
on the spruce flat showed a similar con- 
dition, and on June 14 the first cell 
division was noted in the bole of Tree V 
of the swamp type about 24 feet from the 
ground. During the spring of 1927 
actual cell division was active in the bole 
above 24 feet in trees VII and VIII on 
May 24, with the greatest number of 
rows of cells (three) developed in 
Tree VII at a height of 44 feet. Thus it 
is evident that growth had just begun 
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and had spread to within 24 feet from 
the ground within a very short period. 
In this instance the inception of cell 
division apparently occurred almost 
simultaneously over considerable por- 
tions of the upper bole, and in a few cases 
it spread rapidly to the central part of 
the stem or to breast height. No cut- 
tings were made in the spruce swamp on 
June 14 so comparisons cannot be made 
for this date. 

Since the general sequence of growth 
is practically identical for all the trees 
investigated, a statement for one speci- 
men will serve to explain its general 
progress and for this purpose Tree VIII, 

a spruce flat specimen, has been chosen. 
_ As previously mentioned, the inception 
of growth took place in the upper bole 
on May 24. The next week the cam- 
bium was swollen at the base, but in 
the upper roots it was still in the winter 
condition. On June 21 cell division had 
spread to the upper roots but an eight- 
year-old root from a nearby seedling was 
still dormant. By July 19 eleven new 
rows of tracheids has been formed in a 
thirteen-year-root, all of which were 
lignified but growth was still continuing. 
It is apparent, therefore, that the in- 
ception of growth progresses down the 
bole and into the lower roots. That this 
process may require several weeks for 
its completion is shown by the fact that 
growth was active in the stem by 
May 31 but not in the roots until the 
first part of July. Cell division in the 
branches began at about the same time 
as it did at the base of the tree. The 
general sequence as here outlined is in 
accord with the results obtained by many 
other authors working in this same field, 
as nearly all agree that growth begins 
somewhere in the top of the tree, either 
in the branches or the upper bole, and 
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proceeds downward. It would, therefore, 
appear to be a fundamental principle 
that growth begins several weeks later 
in the lower portion of the tree than it 
does at the upper levels. 

It has been noted that actual cell divi- 
sion began about a week earlier in 1927 
than it did in 1926. This was probably 
due to an unusually low prevailing tem- 
perature throughout the early spring of 
1926, when the average weekly temper- 
ature remained consistently below the 
freezing point, until April 29, while for 
the next year temperatures above freez- 
ing prevailed after April 1. Moreover, 
in 1926 the average temperature from 
March 25 to April 29 was approximately 
10 degrees below that of the next year. 
The lower temperature probably had 
some effect on the time of the inception 
of actual cell division in the lower slope 
and spruce flat types, but less influence 
on the swamp type where conditions are 
naturally unfavorable for growth until 
a later date. 

These facts lend strength to the 
hypothesis that the inception of cambial 
activity is influenced to a large extent 
by temperature, as does also the fact that 
the first cambial activity in the Adiron- 
dack region occurred approximately one 
month later than in the warmer parts 
of New York State. Also, in the liter- 
ature for other regions of the world, 
the latest date of inception was reported 
to have occurred on June 7 in a blue 
spruce growing at 7400 feet elevation 
in the mountains of Utah, where the 
prevailing temperature must be low 
owing to its high altitude. 


CESSATION OF SECONDARY GROWTH 


The cessation of secondary growth 
did not follow the same sequence as that 
already outlined for the beginning of 


398 


cambial activity, nor was there any con- 
siderable difference in the dates of com- 
pletion in the various types. The data 
show that in 1926 secondary growth was 
complete in all parts of the branches 
by August 23 and in 1927 by August 16, 
but in both years on these dates growth 
was still proceeding in the trunks and 
somewhat more rapidly in the roots. On 
September 10, 1926, the cambium was 
assuming the winter condition as shown 
by the fact that no new cells were form- 
ing in any part of the trunk above the 
base of the tree. At this time, however, 
the walls of the last formed tracheids 
were not completely thickened. Con- 
sequently it seems safe to assume that 
cell division and differentiation had 
ceased by mid-September. Growth in 
the upper roots was complete by Sep- 
tember 27, while no evidence of cambial 
activity appeared in the younger roots 
on October 12. Other investigators 


have obtained similar results (5, 19, 25, - 


30). No explanation of this uniformity 
in the early cessation of growth, irrespec- 
tive of place or climate, has been en- 
countered, although there must be some 
reason for such a phenomenon. May it 
not be logical to assume that most, if 
not all, of the food manufactured during 
the actively growing period is utilized 
in the production of new tissue? If this 
were true, and growth were to continue 
as long as the elaboration of food prod- 
ucts were possible, no reserve could be 
stored for the following spring. Con- 
sequently, it may be that the plant uses 
the latter part of the warm period to 
build up such a reserve rather than to 
increase further the bulk of its own 
body, and if this period could be mea- 
sured it might be found that the com- 
pletion of the vital activity of the plant 
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is as dependent upon temperature as is 
the beginning of growth. 


INTENSITY OF GROWTH 


According to Lodewick (30) the 
computation on a percentage basis of 
that fraction of an annual ring which 
has been formed in any one period is 
not reliable since the width of a yearly 
increment is likely to fluctuate 100 per 
cent or more in neighboring parts of the 
same tree. This is also true of red 
spruce. Yet in spite of this large varia- 
tion, with a few exceptions a steady in- 
crease in the width of the annual ring 
was noted each time cuttings were made, 
which shows that in general the growth 
for a two-week period was greater than 
the variations in the width of the com- 
pleted portions of the current ring at 
any given height. To be sure, any pre- 


cise determination as to the percentage 


of wood formation at any one time 
during the growing season is obviously 
out of the question, since normal varia- 
tions in ring widths even within distances 
as close as an inch or more may be so 
great as to modify the results to a con- 
siderable degree. Consequently all that 
can reasonably be expected is a rather 
general statement as to the volumetric 
process of growth throughout any one 
season. The amount of the ring de- 
veloped at different levels was computed 
on a percentage basis with a section 
which showed the completed increment 
for each specific locality on the tree. 
From this data it would appear that 
by the latter part of June growth in 
red spruce in the Adirondacks was from 
one-third to one-half complete in the 
crown but only one-third or less at the 
base of the stem. By early July growth 
was about half complete but the amount 
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of development in the lower bole still 
lagged somewhat behind that in the 
upper portions of the tree.. By the middle 
of July, that is, about the time of sum- 
mer wood formation, the annual incre- 
ment was about two-thirds formed. 

There was no evidence of a complete 
cessation of growth or “ rest period” at 
any time throughout the growing season. 
However, a decided increase in the rate 
of growth was noted in the upper parts 
of the tree about mid-July and in the 
lower parts about a week or so later, 
after which growth progressed with 
gradually decreasing intensity until com- 
plete cessation occurred about Septem- 
ber 10. This mid-season “ rest period ” 
has been noted by several other investi- 
gators, but red spruce evidently presents 
an exception to this rule. 


LENGTH OF GROWING SEASON 


Growth by cell division actually con- 
tinued in specimens from the lower slope 
and spruce flat types over a period of 
approximately three and one-half months, 
from June 1 to September 15; in the 
swamp type for about three months, 
from June 15 to September 15; and in 
the upper slope type for six weeks or less. 
These differences are evidently the re- 
sult of a later start in the spring, espe- 
cially in the swamp type, since there is 
good evidence that growth ceased at 
approximately the same time in all sites, 
except in the case of timber line speci- 
mens where cessation of growth took 
place considerably earlier. MacDougal 
(32) reported a similar sequence in up- 
land and swamp-grown Monterey pine. 
A comparison with the data on other 
species may be of interest in this con- 
nection. For example, Brown (5) found 
that the growth of white pine in the 
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vicinity of Ithaca, New York, extended 
over a period of four to five months; 
MacDougal (32) showed that Monterey 
pine in California is actually growing 
during nine months of the year; and 
Chalk (9) reported that in England the 
growing season for Douglas fir extended 
over a period of at least four months. 
On the other hand, Lodewick (30) 
showed that the active period for north- 
ern white cedar near Syracuse was ap- 
proximately three months. 

It is evident, then, that the growing 
season for red spruce in the Adirondack 
mountains is much shorter than that for 
white pine in other parts of New York, 
than Douglas fir in England, or Mon- 
terey pine in California; facts which 
indicate that the length of the growing 
season as well as its terminal points are 
to a considerable degree dependent upon 
the climatic factor, although the de- 
creased length of the active growing 
period for northern white cedar near a 
region in which white pine is active for 
four months would appear to argue 
against this hypothesis. It may be, how- 
ever, that this is a difference which is 
inherent in this species just as the grow- 
ing periods for the ring porous woods 
do not agree with the bulk of the coni- 
fers on the same site. In this same con- 
nection it is worthy of note that red 
spruce is far more nearly related to the 
other conifers mentioned than it is to 
the cedar. 


DISCREPANCIES IN GROWTH BETWEEN 
NORTH AND SOUTH SIDES OF TREE 


All of the cuttings from which the 
data mentioned above were taken were 
made on the south sides of the trees. 
This was done in order to avoid the in- 
troduction of an unnecessary variable 
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into an already complicated problem, 
and since previous investigators have 
shown that the initial growth is likely 
to become evident on this side of the 
tree owing to direct isolation. However, 
this is apparently not always the case 
especially in close stands. For example, 
cuttings made at breast height on both 
the north and south sides of Tree VIII 
during the growing season of 1927 
showed that the ring formed during the 
season of 1926 was only slightly wider 
(.0o8 mm.) on the south side than on the 
north side; that the cambium showed 
the first evidence of activity on both 
sides at the same time; and that growth 
intensity fluctuated from one side to the 
other as the season progressed. Such con- 
ditions would naturally be expected to 
prevail in a closed stand as the lower 
part of the bole rarely receives direct 
insolation for any long period of time. 
In open grown trees, on the other hand, 
it may be possible that growth does begin 
first on the south side, since Chalk (9) 
reported that growth in ash began on 
the south side of the tree before it ap- 
peared on the north side, although Lode- 
wick (30) found that the inception of 
cambial activity on the south side of a 
white ash proceeded that on the north 
side by a very brief if at all. 


SUMMARY 


1. The first evidence of growth ap- 
pears as a general radial extension of the 
cambial region amounting to one hun- 
dred per cent or more. 

2. The first enlargement was noted 
in the upper bole, whence it spread down- 
wards and outwards until it reached the 
base of the tree and the twigs from one 
to two years later. The same general 
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sequence was also noted in the incep- 
tion of cell division. 

3. This initial enlargement of the 
cambium takes place in the lower slope 
and spruce flat types about the middle 
of May, followed by cell divisions on 
the xylem side of the cambium during the 
latter part of May. In the swamp type 
the first evidence of swelling occurs dur- 
ing late May followed by cell division 
during the first part of June. 

4. The beginning of the formation of 
a band of parenchyma on the phloem 
side of the cambium is coincident with 
the inception of cell division of the xylem 
side. 

5. The phloem exhibits distinct peri- 
odicity in the formation of definite bands 
of parenchyma at the beginning of each 
growing season. 

6. Cell division begins on the phloem 
side of the cambium early in July. 

7. The first evidence of primary 
growth consists of an enlargement of the 
cone buds, which occurs about the time 
of the inception of cell division. 

8. The initial swelling of the leaf buds 
takes place about mid-June, in all situa- 
tions, followed by the bursting of the 
buds the latter part of June. Thus, sec- 
ondary growth begins some two or three 
weeks prior to the formation of new 
leaves. 

9g. Primary growth begins in those 
roots near the surface of the ground 
during the latter part of May. 

10. Spring wood formation is com- 
plete about mid-July or shortly there- 
after, as evidenced by a general decrease 
in growth activity and the formation of 
normal resin canals. 

11. There was no evidence of a gen- 
eral cessation of growth or “ rest period ” 
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in mid-summer, such as has been re- 
ported for other species. 

12. Primary growth in the lateral 
shoots is complete in mid-July at or about 
the time of the completion of the spring- 
wood. In the terminal leader a slight 
elongation continued to the latter part 
of July. 

13. Secondary growth ceased first in 
the twigs and smaller branches and oc- 
curred about mid-August or slightly 
later. 

14. Secondary growth was next re- 
tarded over considerable areas of the 
upper bole and was complete by mid- 
September. There was no evidence to 
show that growth continued later in the 
swamp type. 

15. In the upper roots secondary 
growth was complete by the latter part 
of September and in the lower roots by 
mid-October. 

16. In the spring lignification lagged 
behind cell formation until about seven 
rows of cells had been formed, but by 
mid-season this had been reduced to two 
rows. 

17. There is no evidence that growth 
continued later on the phloem side of 
the cambium than on the xylem side, 
and all the phloem elements cut off by 
the cambium are mature at the time of 
the cessation of growth. 

18. Growth by cell division continues, 
in the lower slope and spruce flat types, 
over a period of approximately three and 
one-half months; in the swamp type, 
over a period of three months; and in 
the upper slope type, over a period not 
exceeding six weeks. 
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Tree Crops, A Permanent Agricul- 
ture. By J. Russell Smith. Har- 
court, Brace &% Company, New 
York. 1929. Pp. 333, illus. 


In Part I, “The Philosophy,” of this 
interesting book on “Tree Crops,” 
Professor Smith, of the Department of 
Economic Geography, Columbia Uni- 
versity, paints a vivid picture of the 
evils of soil erosion brought about by 
cultivating crops on_ sloping sites. 
“ Forest-field-plow-desert—that is the 
cycle of the hills under most plow agri- 
cultures.” As horrible examples he cites 
China, Syria, Greece, Italy, Guatemala, 
and the United States. The cause of 
this frightful destruction is that “ Man 
has carried to the hills the agriculture of 
the plain.”” Numerous striking photo- 
graphs illustrate the text. 

In order to curtail this soil waste 
Professor Smith suggests in Part II, 
“ Some Facts About Some Crop Trees,”’ 
that we turn to tree crops and produce 
some of our carbohydrates for both men 
and animals in the form of acorns, nuts, 
and other fruits. Corsica is given as an 
example of what can be accomplished. 
In that country the chestnut has been 
developed to a point where it is to the 
Corsican mountaineer what corn is to 
the mountaineers of our Southern Ap- 
palachians. Chestnut bread for the Cor- 
sican takes the place of the corn bread 
of the Carolina, Kentucky, and Tennes- 
see mountains. Other trees, the fruits of 
which provide food for animals, are dis- 


cussed in detail. In the United States, 
for example, we have the oak, providing 
mast for hogs; and the persimmon, mul- 
berry, hickories, pecans, and walnuts are 
also sources of food. The honey locust 
bean is discussed as a “ stock food tree.” 
Various species already used as a source 
of food in other countries, the author 
suggests, might be introduced here. Of 
these the algaroba, or keawe (Prosopis 
juliflora), developed at the American 
Agricultural Station in Honolulu, is par- 
ticularly promising. This tree seems to 
be a many-purpose one; it is a legume 
and as such is a soil builder; its bark 
contains tannin and gum suitable for 
varnish; the pods, ground into a meal 
or eaten in the form they fall from the 
tree, furnish stock food, and as they con- 
tain a high percentage of sugar they may 
be used in the manufacture of denatured 
alcohol. 

Two chapters are devoted to a discus- 
sion of the suitability of acorns as a for- 
age crop as well as for human food. In 
the hardwood bottoms of the Mississippi 
the reviewer has seen hogs that lived 
almost entirely off the oak mast and are 
at their best in the fall and early winter, 
after the acorn crop has matured. 

The walnuts, both native and intro- 
duced species, the pecan and other hicko- 
ries, are discussed as substitutes for meat 


and butter. In chapter 21 the author — 


discusses briefly some nineteen tree spe- 
cies all having properties which make 
them valuable in one way or another 
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aside from the lumber they produce. In- 
cluded in this list are the beeches, the 
nut-bearing pines, the pawpaw, and the 
sugar maple. 

Little or no investigative work on our 
tree crops has been carried on. A few 
private individuals have experimented 
on a small scale but the field has hardly 
been touched. A plea is made for further 
study. Professor Smith states ‘“ This 
book makes no attempt at being the last 
word on any topic. Its avowed purpose 
is to convince persons of creative intel- 
lect that there is a great field meriting 
scientific experimental exploration.” 

In Part III, “ Economics, Farm Ap- 

plications, and National Applications,” 
two chapters are devoted to developing 
the idea of a “‘ T'wo-storied agriculture.” 
Trees bearing edible fruits or nuts are 
to form the upper story while cover 
crops form the ground story. Terracing 
all slopes to conserve both water and 
soil is recommended with tree crops to be 
raised on the terrace banks. Our cotton 
fields in the South have used this terrace 
method for decades but no attempt has 
been made to use the terrace banks. 

“The old agriculture of the level has 
been tried upon the hills, tried and found 
wanting. * * * The hills are gullied. 
The fields are barren. Tenantless houses, 
dilapidated cabins, tubledown barns, poor 
roads, poor schools—all are to be found 
in too many places. No wonder that 
whole townships are for sale at a cheap 
rate.” 

A map of the world, showing regions 
having a similar climate, an appendix 
listing articles in which the “ tree crops 2 
idea has been broadcast, as well as a 
bibliography on soil erosion and its pre- 
vention, conclude this interesting book. 
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Professor Smith has carefully given 
full reference in the text and footnotes 
to all the research and experiments on 
which he bases his text. Foresters, agri- 
culturists, and economists would do well 
to read this book and to give serious 
thought to the recommendations brought 
forward. 


G. H. Lentz. 


An author who is frank enough to sug- 
gest four ways of reading his book, one 
of which is by looking at the pictures, ap- 
peals to the reader’s sporting instinct. 
“Tree Crops’ is not a book on forestry 
as one might infer from the title. Inas- 
much as it deals with raising food prod- 
ucts, it is an agricultural treatise. It is 
intended to arouse our national imagina- 
tion to a new form of agriculture; that 
is, new to us, although very old in some 
parts of the world. 

The author would divide all land sur- 
face into three classes. Slopes up to 3 per 
cent are suitable for plow farming with- 
out the need of terraces. Slopes from 3 
per cent to 15 per cent are most satis- 
factory for mangum terraces. Slopes 
greater than 15 per cent had best be kept 
in permanent pasture or timber. This 
book, therefore, has to do largely with 
the second class of land. It is not, as the 
reader may have supposed, a book about 
fruit trees, but deals rather with nut 
trees and trees which produce forage. 
Although the author is an enthusiast on 
nut culture, he has no theory of turning 
the American people into a nut eating na- 
tion. In fact, he explains that the chief 
objective of the book is to urge new foods 
for animals rather than for men. He is a 
great believer in plant breeding. The 
book is an argument: First, against ero- 
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sion by plow farming on steep slopes; 
and second, for breeding trees which will 
produce more animal feed. 

The carob bean, the Hawaiian alga- 
roba, the honey locust, and the mesquites 
are rarely considered in this country as 
food producers, but undoubtedly they 
have their place in the agriculture of the 
future. In the central west the mulberry 
is appreciated as a producer of forage for 
hogs. The author, who calls it a king of 
crops without a throne, makes no mention 
of the fact that this tree was cultivated 
in Connecticut in the early days of silk 
culture, and is historically responsible for 
the important position which our silk 
manufacturing still holds. Space does 
not permit a discussion of the interesting 
chapters devoted to the persimmon, the 
chestnut, oaks, and better-known nut 
trees. 

To the author’s main argument that 
tree farming is better adapted for hill- 
sides than plow farming, we can take no 
exception. The only question is an eco- 
nomic one. In a country where too much 
land is being devoted to food production 
and where food supplies are so plentiful 
that they cannot always be marketed 
profitably, is it best that these hillsides 
should be devoted to food-bearing trees 
or to trees grown for timber purposes? 
Undoubtedly there is room for both, but 
interesting as the argument is we have the 
feeling that conditions in many parts of 
this country are not yet ripe for a form 
of agriculture that can thrive in the 
densly populated regions of the Mediter- 
ranean. 

If such trees as the mulberry, honey 
locust, oak, and chestnut can be made the 
foundation of a prosperous animal hus- 
bandry in the Southern Appalachians in 
place of the present more or less illegal 
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industry, which has corn as its basis, the 
people of the South will be immeasurably 
better off, and destructive erosion will be 
prevented. Of course, it is still an open 
question whether any variety of chestnut 
can be propagated here because of the 
disastrous disease which has eliminated 
our native species. 

In the same way there are extensive 
areas on the lower mountain slopes of 
the Southwest which appear in great 
need of a crop such as the carob. This is 
said to thrive in an orange climate, but 
unlike the orange it is not dependent upon 
irrigation. The carob is an evergreen 
tree. It blooms in the autumn and, like 
the orange, carries the young fruit to the 
end of the next summer. The climatic 
relationship of the carob and orange is 
well illustrated in the Valencia district 
of Spain, which contains four-fifths of 
the Spanish orange acres, and two-fifths 
of the Spanish carob acres. It is said that 
the carob makes excellent cereal, candy, 
and syrup, a pound of syrup from a pound 
of beans. 

Undoubtedly the time will come when 
these tree crops will be generally im- 


portant. In the meantime, it is desirable _ 


to learn all we can about them and to 
organize institutes for breeding better 
varieties, which is one of the objectives of 
the author. 

He is not at all optimistic about this 


work being undertaken by the Depart- | 


ment of Agriculture or the experiment 
stations and evidently appreciates the dif- 
ficulties under which governmental re- 
search is carried on. “ Budget makers are 
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not primarily men of creative instinct. — 
They are money savers with an instinct — 
to discourage and block new enterprises.” _ 


He goes on to say that if one administra- 
tion should see the importance of such 
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work, it would probably be dropped by 
the succeeding budget chief. This is 
exactly what happened in the early days 
of the Republic. President John Quincy 
Adams was largely responsible for the 
first timber reserves of live oak for naval 
purposes. Along came Andrew Jackson, 
who had grown up in the woods, and the 
movement was killed. With iron and 
steel naval construction Jackson was vin- 
dicated. 

The book is most attractively gotten 
up with excellent photographs and charts. 
It opens up a new vista. It is written in 
an informal style with plenty of illustra- 
tions and a large amount of information 
incorporated in the footnotes. 


A. F. Hawes. 
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The Cape Cod Forest Fire Preven- 
tion Experiment. Massachusetts 
Forestry Association, 4 Joy Street, 
Boston, Mass. Pp. 8; cuts and 
illus. 6. 1928. 


An experiment to measure the effects 
of prevention effort on forest fire losses, 
unique in forest research and convincing 
in its results, is described in this interest- 
ing bulletin. The general plan of the 
experiment was to select a district where 
- forest fire hazard was high, and where 
costs of forest fire suppression and losses 
had been recorded over a period of years, 
as an experimental ground for an in- 
tensive educational campaign against 
forest fires, to be conducted in connection 
with thorough patrol during fire sea- 
sons. The local forest wardens were to 
suppress any fires that might occur. 
Accurate records of the expense of edu- 
cation, patrol, and suppression and of 
the area burned over were to be kept. 
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The experiment was to cover a period 
of three years, and costs and results were 
to be compared with similar data for the 
three preceding years. 

Cape Cod seemed to offer the best 
combination of the conditions needed for 
the experiment with its pitch pine (Pinus 
rigida) and scrub oak (Quercus ilici- 
folia) cover, high winds, and general 
difficulty in controlling forest fires. 
Moreover, the townships selected were 
pretty well surrounded by water and 
could thus be controlled. 

The work was started in January, 
1926, by the Massachusetts Forestry 
Association, with the codperation of the 
Massachusetts Division of Forestry, the 
United States Forest Service, the Agri- 
cultural Extension Service, and the town 
governments. The first activity was the 
employment of a forester of wide ex- 
perience in dealing with fires to give 
talks on forestry and fire prevention 
and to show motion pictures to schools, 
clubs, and other bodies. During three 
months he reached 2710 people in 34 
formal addresses, distributed several 
thousand copies of bulletins, and posted 
a large number of fire warnings and a 
few large signs urging smokers to be 
careful about throwing burning material 
from their cars. This work involved a 
total outlay of $3266.32. 

The second activity consisted of a 
thorough survey of the conditions on 
2000 acres which had no passable roads 
and were therefore practically impene- 
trable for the purpose of fire suppression. 
Publicity on this fact by the Massachu- 
setts Forestry Association resulted in 
raising a fund of $6304 about equally 
contributed by local residents and by 
the town governments. It was possible 
with this fund to open 197 miles of old 
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public and wood roads and thus to cut 
up the area into tracts of about 160 
acres. This may be considered an effort 
for preparedness which yielded good re- 
turns in simplifying fire suppression. 

The third activity was the organiza- 
tion of a forest patrol. Two men of 
mature judgment, locally known and 
familiar with the experimental area, 
were employed as Division of Forestry 
rangers. ‘They were given power of 
arrest, uniformed, and equipped with 
half ton trucks in which a half dozen 
hand pumps, several extinguishers, and 
a good supply of other fire fighting ap- 
paratus were carried. These men, while 
given no regular route, were required 
to interview all picnic parties and others 
whom they met in the forests, and par- 
ticularly to interview all occupants of 
cars parked by the roadside. “They were 
employed about seven months each year, 
during which they made daily reports to 
the State Forester. Altogether they cov- 
ered some 85,000 miles, interviewed 
more than 32,000 people, and assisted in 
extinguishing 205 fires. They also in- 
spected town dumps and picnic and camp 
grounds, and reduced hazard consider- 
ably by causing these places to be kept 
free from inflammable rubbish. Their 
personality and skill in dealing with 
people enabled them to accomplish much 
through education and codperation as 
against coercion. The total cost of the 
patrol work for the three years was 
$9504.02. It is a striking fact that the 
efforts of the patrolmen to prevent fires 
through reduction of physical and human 
risk are credited in the report with un- 
usual value. 

As if the experiment were resented 
by natural forces and the various fac- 
tors influencing forest fires, windy days 
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and difficult situations helped along one 
large incendiary fire during each year of 
the experiment. The area of these three 
fires aggregated 4300 acres and amounts 
to 75 per cent of the entire area of 
5885 acres burned over. The total cost 
of fire suppression alone for the three 
years was $10,780.84. 

Through codperation among the vari- 
ous fire wardens on Cape Cod was 
brought about through the Forest War- 
dens Association, a local organization of 
some years’ standing. During the ex- 
periment meetings of this Association 
were held frequently and codperation 
thus strengthened. 

As far as number of fires is concerned, 
the experiment seems to have fallen 
somewhat short of expectations. ‘There 
were 249 fires as against 219 fires in 
the three years previous, representing an 
increase of 14 per cent. This is due, 
according to the bulletin, to three causes: 
First, in 1926 there was a real estate 
boom which brought in during a hazard- 
ous season thousands of people who knew 
little about fire control ; second, all fires 
were reported during the experiment, 


whereas formerly small and unimportant 


ones had sometimes been neglected by the 
warden force; third, the state legislature 
took its time the first year in providing 
funds for forest patrol and did not make 
any money available until the fire season 
was well advanced. 

In cold figures the bulletin states the 
results of the experiment as follows: 


“For one-fifth less money spent, the © 


forest fire losses were reduced by prac- 
tically four-fifths. 


“1. The total cost of forest fire sup- — 
pression for the three years prior to the _ 


experiment was $29,487, and the total 
expenditure for education, patrol and 


suppression together, for the three years — 
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during the experiment was $23,551, a re- 
duction in cost of 20.13 per cent. 

“2. The total loss in area burned over 
for the three years before the experiment 
was 28,089 acres, and the total loss for 
the three years during the experiment 
was 5885 acres, a reduction in loss of 
79.4. per cent.” 


' 


A further result is the spread of the 
idea to the town of Plymouth, which is 
adjacent to the group of towns upon 
which the experiment was conducted, 
and a strengthening of patrol forces 
which is already producing results. 
During 1928 special legislation also ex- 
tended the patrol system to the remain- 
ing towns on Cape Cod outside of the 
experimental district with good results. 

This entire experiment has vindicated 
the well-known arguments for putting 
the major expense for fire control into 
preventive effort. In spite of the com- 
paratively short period which it covered, 
it is still convincing and charts the way 
for standard practice in other regions. 

S. W. ALLEN. 
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Brush Burning in Pennsylvania. 
By George H. Wirt. Bulletin 48, 
Department of Forests & Waters, 


Commonwealth of Pennsylvania, 
F020) Harrisburg, Pa... Pp. ,.18; 
Illus. 


This is a piece of propaganda designed 
to reduce the number of fires starting 
from the ‘‘ common and widespread prac- 
tice” of burning trash and vegetable 
rubbish from fields and around habita- 
tions in the state of Pennsylvania. This 
practice resulted in a yearly average of 
112 fires during 1913-22, and 191 fires 
during 1923-27. The average yearly loss 
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in the earlier period was $3227, and in 
the latter period $8062. The proportion 
of fires from brush burning increased 
from 7.1 per cent of the total to 7.8 per 
cent. he author describes in some de- 
tail the conditions which permit the es- 
cape of brush fires, and makes specific 
suggestions for their safe handling. The 
“special instructions” covering these 
matters, which are given on pages 16 and 
17 of the publication, would seem to 
cover the ground adequately, and, if pub- 
lished separately, to be far more likely to 
be read by the persons whom the bulle- 
tin is intended to reach than the longer 
homily. 

Study of the detailed statistics on fires 
caused by brush burning brings out two 
or three interesting points on which no 
comment is made in the text. The cost 
per acre of extinguishing such fires was 
as low as 9 cents in 1913 and did not 
exceed 17 cents up to 1921. In that year 
the cost per acre jumped to 40 cents, 
and in 1926 it was 71 cents. This very 
large increase in cost, however, brought 
the area of the average fire down from 
184 acres in I913-20 to 75 acres in 
1921-27. The ratio of damage to cost 
of extinction during the earlier period 
had ranged between 15: 1 and 20: 1, but 
in the later period dropped to between 
24:1 and 64:1. The average damage 
per acre for 1913-20 was estimated at 
$1.99, and for 1921-27 at $2.50. Does 
not this suggest that Pennsylvania, in 
common with most other forestry organi- 
zations, has failed to revise upwards its 
recent estimates of fire damage, although 
compelled in all other phases of the fire 
problem to recognize the decreased value 
of the dollar? 

R. D. Forses. 
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The Gold Coast Forest: A Study 
in Synecology. By T. F. Chipp. 
Oxford Forestry Memoirs No. 7, 


1927. Oxford University Press, 
American Branch, New York. 
$3.50. 


The south-facing African coast bor- 
dering the Gulf of Guinea supports a 
broad but somewhat interrupted strip 
of tropical rain forest, which grades 
northward through a wide reach of 
savanna into the desert. The Gold 
Coast Colony makes a north-south seg- 
ment cutting through from the coast into 
the heart of the savanna country. Con- 
siderable taxonomic and floristic work 
has been done in the region, but very 
little of strictly ecological nature. The 
country is “new,” but nevertheless 
rapidly changing. The forests are being 
destroyed or profoundly modified, and 
if we are to know them in their prime- 
val condition it is high time that investi- 
gation be begun. 

There are economic as well as scien- 
tific reasons for such a study. Best use 
of the vegetable resources of the colony 
requires a knowledge of the vegetation- 
types and particularly of the successional 
processes, in order that the inevitable 
modifications may be guided along lines 
in consonance with the activities of 
nature rather than in opposition to them. 
Chipp has made a valuable contribution 
in the paper here briefly reviewed. Ad- 
mittedly it is but a beginning. The study 
of tropical rain forest presents peculiar 
difficulties which are to be surmounted 
only by persistent and long-continued 
effort; but the foundation is here well 
laid, and progress in mastering details 
will be easier because of the present 
work. 
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To the rain-forest, most important 
scientifically and economically, is given 
the bulk of the discussion. Its relation 
to climate is presented, and in particular 
to the southwest monsoon. There is brief 
discussion of soil and of biotic factors. 
In dividing the forest into sub-types, a 
provisional scheme is at present all that 
is possible. The highest type, occurring 
in areas of greatest rainfall, is the Cyno- 
metra-Lophira Association. Three pre- 
climaxes are distinguished: the Lophira- 
Entandrophragma, the Entandrophrag- 
ma-Khaya, and the Triplochiton-Pip- 
tadenia. Z 

The floristic composition of the forest 
presents features surprising to one 
steeped in the ecology of the temperate 
zones. Particularly noteworthy are the 
extraordinary number of tree species and 
the paucity of herbs. A list is given, 
which may be summarized as follows: 


Predominant trees up to 180 feet 


high .,«s «acces ve Si hae 8 
Trees of the main canopy up to 90 
feet high 0. US. 5.2e aae e 48 


Trees from 40 to 60 feet high form- 
ing the lower strata of the canopy. 65 
Woedy lianes 


ow til, eee eee .. 14m 
Bushes and tall shrubs to 20 feet 
high ' . 5 Wes Sek Jo, ane ee 31 
Herbaceous climbers ......02..... 5 
Woody parasite*i feel. 5. cee I 
Herbaceous parasite ............. I ; 
Herbaceous terrestrial plants...... 20 


As to succession, it is interesting to 
note that the fact of orderly change is 
assumed without question. There is no — 
longer scepticism, even in considering the 
apparently unchanging rain forest. At 
the same time, it is not surprising in a 
land that has been free from catastrophic — 
disturbance such as glaciation, under a_ 
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climate so favorable to rapid vegetational 
development, that examples of primary 
‘succession are incomplete and hard to 
find. ‘The xerosere is represented prin- 
cipally by colonization of the sandy 
strand. ‘The hydrosere presents more 
numerous examples, but these still await 
detailed study. Secondary succession is 
rather easy of observation and econom- 
ically very important. After destruc- 
tion or profound modification there is a 
gradual return toward the climax, but 
its actual reéstablishment has not been 
observed. 

The savanna, or “ Parkland,” vegeta- 
tion which occurs between rain forest 
and desert is treated briefly, two chief 
types being recognized, the ‘‘ Orchard 
Country,” characterized by isolated 
stunted sclerophyllous trees arising above 
a closed herbaceous vegetation consist- 
ing mainly of grasses, and “ Open Wood- 
land,” in which the trees grow so closely 
together that they form a light open 
canopy. 

A section is devoted to plant forms, 
‘and a final one to plant indicators, in 
which a preliminary attempt is made to 
apply the knowledge gained in the study 
to economic uses. 

Wituram S. Cooper. 


B® 


The Production of Maple Sirup 
and Sugar in New York State. 
By G. H. Collingwood, J. A. Cope, 
and M. P. Rasmussen. New York 
State College of Agriculture Bul- 
letin 167, February, 1928. 


This interesting bulletin is designed 
«  , . . to help New York State farm- 
ers decide whether the manufacturer of 
maple sirup and sugar will give a 
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profitable return on their land, time, and 
investment.” In addition it presents 
much excellent information on the care 
of the sugar bush, and on the manu- 
facture and distribution of maple sap 
products. 

The primary purpose is accomplished 
in a very clear and concise preliminary 
discussion entitled, ““ Maple Sirup and 
Sugar as a By-product on the Farm,” in 
which it is concluded that “.... 
nearly every farmer who owns a maple 
grove will decide that sugar and sirup 
making is worth while.” Farther on the 
authors present a statistical study which 
largely ignores this “ by-product” con- 
cept of maple sugar production; all the 
tables show the probable cost if the 
sugar bush is a distinct business identity 
carried on independent of the farm. 
What does it mean to the farmer to 
know that 10 per cent of sugar produc- 
tion costs are absorbed by horse labor, 
when his horses are eating their heads 
off in the stable and need the exercise 
to condition them for spring plowing, 
or that fuel costs represent 12 per cent 
when much of this fuel wood lies rotting 
and worthless, or that his interest and 
taxes on the woodlot represent 20 per 
cent when they are inescapable and go 
on anyway whether he makes sugar or 
not? 

On the other hand, the bulletin does 
not offer possible approximate answers 
to questions foremost in the mind of the 
average farmer: How large a sugar 
bush must I have at various sirup prices 
to pay the costs of carrying on the oper- 
ation under the usual early spring farm 
conditions described by the authors as 
those “ . of comparative idleness 
. when little else can be done and 
. when it may be difficult to find 
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enough profitable employment on the 
farm? After deducting from the sirup 
receipts those costs that are directly 
chargeable to the usual sugar operation 
and that would not have been incurred 
otherwise, what will my additional net 
income be? 

Farmers will probably find that por- 
tion of the bulletin of greatest value 
which describes in detail the equipment 
and methods of producing maple sap 
products. The section on the silvicul- 
tural treatment to be accorded the sugar 
bush is rather vague on several important 
points. Thus, plantations of from 100 
to 1200 trees per acre are recommended, 
leaving the farmer in considerable doubt 
as to just what to do. Probably the 
authors are in the same quandary, as the 
reviewer does not know of any precise 
researches bearing on this point. The 
same is true of the grazing dictum that 
reads “stock should be allowed in the 
woods for only a few weeks during the 

” It would add to the use- 
fulness of any publication to state clearly 
where uncertainty exists because of 
limited knowledge, rather than to give 
the impression that the uncertainty is 
simply one of poor exposition upon the 
part of the authors. 

To the reviewer this publication em- 
phasizes the need of a critical re-appraise- 
ment of the rather common policy of 
experiment stations in the republication 
of readily available information. In this 
particular instance, most of the silvicul- 
tural practices, and the technological 
data on the process of sirup making, are 
contained in United States Department 
of Agriculture bulletin number 1366 
which is available for free distribution 
through local agricultural agents or by 
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request to Washington, D. C. Most of 
the information contained therein is di- 
rectly applicable to local conditions, and 
it would therefore seem necessary to 
make available only such additional 
facts, if any, as have a definite bearing 
upon local practices. 


P. A. HERBERT. 


Author’s Comment: 

The data in Bulletin 167 do not show 
the “cost if the sugar bush is a distinct 
business identity carried on independent 
of the farm.” They do show how fa- 
vorably or unfavorably, relatively, the 
returns from the maple sirup enterprise 
on the farm may compare with those 
from other enterprises on the farm. The 
farmer realizes full well that his best 
interests demand that he engage in the 
production of such commodities as will 
give him the largest net return per hour 
of labor consistent with his general farm 
layout and organization. Only by com- 
paring alternative opportunities in the 
light of net returns per hour of his time 
(and not per acre or per sugar bush) 


can he arrive at the proper choice of 


enterprises. 
The purpose of cost of production 


studies is to give the farmer some basis 
f 


for judging as to the relative profitable- 


ness of competing enterprises on his farm. i 
No single cost of production study can 


tell any farmer whether he can or can- 
not afford to produce any commodity. 
The net profits per hour on all possible 
products that may be grown on the farm 
must first be compared. Only by judg- 
ing at current values all (and not merely 
by-product) costs to an enterprise, can 
the farmer arrive at the relative return 
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per hour which each enterprise may pos- 
sibly give him. The fact that it is more 
difficult to separate out the costs on 
some enterprises than on others does not 
affect the principle involved. It would 
be interesting to learn just how one 
would go about determining whether 
any given product were a farm by- 
product or not, and, having determined 
it, how one would proceed to compare 
returns from such a product with those 
from other products. 

The question which most growers 
must answer is what enterprise will re- 
turn the most for their labor per hour 
of work. It is entirely possible that 
hauling lumber or doing road work may 
pay far better for horse labor than sugar- 
ing. Fuel wood may lie “ rotting and 
worthless” but it requires expensive 
labor to gather it and the same fuel may 
return more dollars if buzzed up and 
sold to city or village consumers. It is 
true that interest and taxes are inesca- 
pable. The effect of interest and taxes, 
however, may be lessened by putting the 
sugar bush to a higher use, viz., clearing 
it either for pasture or crops. In arriv- 
ing at a decision as to the proper course 
to follow, the grower must know what 
the relative costs and returns are likely 
to be. As a matter of fact, with the 
‘scarcity of market milk in Boston and 
New York City, farmers in New York 
and Vermont sirup areas are at present 
faced with the question as to whether 
they can afford to sugar at all, even if 
taxes, interest, etc., ‘“‘ must be met just 
the same.” It is highly probable that 
the more profitable procedure would be 
to increase the dairy herd and entirely 
neglect the sugar bush. 

M. P. RASMUSSEN. 
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Form and Development of White 
Pine Stands in Relation to 
Growing Space. A preliminary 
study with form-class volume 
tables of natural and planted 
stands in central New Eng- 
land. By S. R. Gevorkiantz and 
N. W. Hosley. Harvard Forest 
Bulletin No. 13. The Harvard 
University Press, Cambridge, Mass., 
1929. Pp. 83. Illus. 4. 


This latest bulletin in the series from 
the Harvard Forest contains a technical 
analysis of factors within the stands 
which influence form, volume, and yield, 
with suggested applications. A summary 
of conclusions forms an introduction. 
The text under the captions of growing 
space, form and taper, bark thickness, 
stump quotients, variation of volume 
with degree of stocking, and desirable 
stand development, occupies the next 40 
pages. An appendix includes form-class 
volume tables for each 2.5 form-class 
units from 32.5 to 80.0 for total cubic 
feet and from 50.0 to 85.0 for board- 
foot mill tally. Analyses of volume for- 
mule, and tables containing the com- 
plete data for 18 planted and 25 natural 
stands, are also given in appendices. A 
list of literature cited includes 48 titles. 

Growing space is measured and inter- 
preted by the ratio of dead length in per 
cent of total height to average crown 
diameter. By means of a numerical in- 
dex of growing space, its influence on 
natural pruning, size of knots, diameter 
at breast height, height, volume, and 
stocking for different crown and age 
classes is found to be well-defined. The 
conclusion is drawn that, “ growing 
space is a more significant criterion of 
production than trees per acre, basal area, 
or volume.” 
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The section on form and taper in- 
cludes a statistical analysis of the meth- 
ods which have been used to relate ab- 
solute form quotient to absolute form 
factor and the average form class of 
standing timber. Dead length and crown 
width expressed as an index on the basis 
of diameter breast high are shown to 
give more reliable estimates of the form 
classes of stands than other methods 
which have been tried. In the large 
group of trees with dead length of 45 
per cent or over, a sample of 25 trees was 
found to be sufficient to limit the error 
in estimating form class to 14 per cent 
in cubic foot volume. In stands with 
trees having a dead length of less than 
45 per cent, which would include chiefly 
young and extremely open-grown trees, 
and in overstocked stands, the possible 
errors would be somewhat higher due to 
irregularities in butt swell. These errors 
may be reduced by the use of the stump 
quotients in relation to diameter breast 
high and dead length presented in a later 
section. Percentile tapers for the differ- 
ent form classes are given in a table. 
The study of variations in taper indi- 
cated that they have slight effect on 
board-foot volumes for white pine less 
than 60 years old and less than 16 inches 
in diameter. In conjunction with the 
form-class volume tables, this section on 
form and the use of the form-class 
method in estimating is a valuable con- 
tribution. 

Bark thickness was found to vary little 
in the second growth white pine less 
than 60 years old. The ratios of diame- 
ter inside and outside of bark and the 
bark factors are given for stump, diame- 
ter breast high, and tenth distances from 
breast height to tip. 

The discussion of variation in volume 
with degree of stocking points out the 
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defects in the system now in use of 
selecting normal or well-stocked stands 
by basal area without regard to form 
and height. Growth trends of under- 
stocked and overstocked stands do not 
parallel the yield table values in U. S. 
D. A. Bull. 13 used “as a standard of 
comparison of normality.” The defini- 
tion of the Society Committee of 1926, 
“a normal stand is that producing the 
maximum possible volume in cubic feet 
for a given age and site,” is considered 
incomplete, “‘ because normality at any 
age does not mean normality at all ages.”’ 
The authors conclude that “in order to 
approximate maximum volume per unit 
area, stands should be overstocked at 
early ages and somewhat understocked 
toward old age. This volume will be 
possible with several combinations and 
life histories. Different natural stands 
reach normality of volume at different 
periods, but never maintain it throughout 
their life history. They are thus discon- 
nected series unless controlled by man.” 

Finally, the section on ‘“ Desirable 
stand development” contains 14 pages 
of application to the growing of white 
pine. A table gives the numbers of trees 
distributed by diameter classes at 15 
years, at 30 and 45 years before and 
after thinnings, and at 60 years, and in 
addition, for each age, basal areas, aver- 
age diameter, average dominant height, 
volume, crown diameter, dead length, 
growing space factor and form class. 
The summary slightly condensed may 
be quoted. “In order to insure recovery 
from weevil injury and to produce at 
least two logs of good quality, white 
pine must start with 4.x 4 or 4.x 5 spac- 
ing and remain dense until the stand is 
moderately thinned at 27 to 30 years. At 
the age of 45 years a second thinning 
should take place. This should be heavy 
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and will probably pay more than the cost. 
This leaves the final crop trees compara- 
tively few in number, but the best in size 
and form. ‘The so-called light incre- 
ment will follow.” 

J. KitrrenpcE, JR. 
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Svenska Skogsvardsféreningens Tid- 
skrift. (Journal of the Swedish 
Forestry Society.) Volume III- 
IV, 26th year, 1928. Stockholm. 


This is one of the most pretentious 
numbers of this excellent Swedish jour- 
nal so far issued It contains all the 
papers prepared for the recent forest 
school anniversary, including technical 
articles on such widely varied fields as 
soils, silviculture, forest management, 
mensuration, wood chemistry, pathology, 
utilization, wood distillation, and orni- 
thology. As is customary for this jour- 
nal, the articles are in Swedish, French, 
English, or German, with a summary 
in one of these languages, so that any- 
one not acquainted with Swedish but 
familiar with the others, can read either 
the article or its summary. This num- 
ber contains 22 technical papers and em- 
braces over 670 pages of text, illustra- 
tions, tables, and graphs. The titles are 
as follows: 


Israel Adolf af Strom and his influence 
upon Swedish forestry, by A. Wahl- 
gren. 

Swedish; summary in German. 

Strong and long-branched trees in two 
thinning areas in the Bjurfors State 
Forest, by J. Amilon. 

Swedish; summary in German. 

Investigations into yields in the prac- 
tice forest of the forestry high 


school in the Garpenburg State 
Forest, by M. Enander. 
Swedish; no summary; German 
titles. 

Some notes on forest growth on a 
drained peat bog, by E. Lundh. 
Swedish; summary in German. 

A system of equations for determin- 
ing the stem-form in pine, by I. 
Heijbel. 

Swedish; summary in English. 

Some new methods for calculating 
volume and increment of standing 
timber, by TI’. Jonson. 

Swedish; summary in English. 

Percentage of exploitation (annual 
cut), by S. Petrini. 

Swedish; summary in English. 

Studies in forest economics. III. The 
study of forest soil value and the 
cost of intensive management, by 
L. Mattsson-Marn. 

Swedish ; summary in German. 

The dry weight of the wood of Swed- 
ish pine and spruce. Contributions 
to the knowledge of its variation, 
by G. Lundberg. 

Swedish ; summary in German. 

Nature of timber in cultivated for- 
ests at Omberg, by G. Kinnman. 
Swedish; summary in English. 

Rot damages to coniferous timber in 
water, by I. Lagerberg. 
Swedish; summary in English. 

Contribution towards an appreciation 
of blaze damage in spruce, by O. 
Ekbom. 

Swedish ; summary in English. 

Contributions to the knowledge of 
the influence of slash burning upon 
the soil, by O. Eneroth. 
Swedish; summary in English. 

Activities of microdrganisms in the 
humus layer of some forest types, 
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as measured by CO, evolution, by 
E. Melin. 

Swedish; summary in English. 
Studies on the fauna of the soil in 
Swedish forests, by I. Tragardh. 

Swedish; summary in English. 

Stomatal influences of carbon dioxide 
assimilation of spruce, by N. Johans- 
son and M. G. Stalfelt. 

German; summary in Swedish. 

The physiological-ecological signifi- 
cance of stomatal capacity for dif- 
fusion, by M. G. Stalfelt. 
German; summary in Swedish. 

The ash (Fraxinus excelsior L.) at 
its northern limit in Sweden, by 
B. Halden. 

Swedish; summary in English. 

A hitherto unknown cross between 
Corvus corax and Corvus cornix, 
by G. Gronberg. 

Swedish; summary in German. 

On the knowledge of the local climate 
of pine and spruce forests, by A. 
Wallen. 

Swedish ; summary in French. 

On the acrolein group in the lignin 
of plants, by Klason. 

Swedish ; summary in German. 

Researches into wood-tar. I., by I. 
Bolin. 

Swedish; no summary. 
EMANUEL Fritz. 
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Rotskador A Barrvirke I Vatten. 
(Rot Damages to Coniferous 
Timber in Water). by Torsten 
Lagerberg. Skogshégskolans Fest- 
skrift, Pp. 617-658. 1928. (English 
Summary. ) 

It is generally known that wood con- 
tinuously covered with water to a mini- 
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mum depth of 6-24 inches does not decay. 
Certain portions of wooden structures 
are, however, covered with water during 
certain times of the year and exposed 
during other times. This state of affairs 
is commonly found to exist in lakes in 
which water is stored for power or irri- 
gation development. In new develop- 
ments of this kind it is often important 
to know what effect the change in water 
levels will have in connection with the 
development of rot in existing structures. 

Piling for study was obtained from 
Lake Storsjén in Jamtland, Lake Runn 
in Dalecarlia, the River Klaralven, and 
Lake Vanern near Karlstad. In all these 
bodies of water low water levels occur 
during the winter, rising rapidly during 
the spring to high water which lasts 
during the greater part of the summer. 
The piling studied had been in use from 
24 to 40 years. 

The lower rot limits were usually 
found to be higher than the normal 
winter low-water level. In the piling 
from Lake Storsjén rot did not extend 
lower than 1.5 meters above the normal 


winter level; in the Lake Runn material — 


lower than 0.6 to 1.29 meters above; 


and in the material from the River 
Klaralven lower than 0.42 to 
meters above the normal winter level. 


. 


1.07 9 


In the piling from Lake Vanern the | 


rot extended lower than in that from 
other sources. In this case the rot ex- 
tended down the pile to a point. from 
0.09 to 0.29 meters above the normal 
winter low-water level. This difference 
in extent of the rot is easily explainable. 

In lakes in which high water levels 
exist during the entire or greater part of 


om - 


~~ 


the summer piling becomes saturated — 


with water. Even though the water 
level may fall during the latter part of 
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the summer the amount of moisture in 
the uncovered portion of the pile is not 
reduced sufficiently for decay to pro- 
ceed rapidly. During the winter when 
exposure of the piles is at its maximum 
the low temperatures inhibit decay. 

In certain lakes, however, high waters 
are not maintained continuously during 
the summer, thus affording an oppor- 
tunity for decay to progress. These con- 
ditions exist in Lake Vanern and ex- 
plain the existence of decay at a level 
slightly above the normal winter low- 
water level. 

The conclusion is drawn that north- 
ern Sweden the lowest water level ob- 
served in no way can be designated as 
critical so far as decay is concerned. 
Not even the normal low-water level 
can be so designated. Foundations of 
bridges, etc., built of wood can be ex- 
posed during the winter a few inches 
above the surface of the water without 
danger of decay. 

Henry SCHMITZ. 


BRB 


Skogstradens fruktsattning ar 1928. 
(The Seed Crop of Forest 
Trees in 1928.) By Lars. Tirén. 
Flygblad 39 Statens Skogsforsok- 
sanstalt, Apr. I, 1929. 


The annual reports of the Swedish 
Forest Experiment Station on the con- 
dition of seed supply during the past 
year are issued to government officers in 
time for some immediate use to be made 
of the data in late winter collecting of 
pine and spruce cones. More especially, 
the reports on the supplies of 1-year pine 
cones and on the abundance of blossom- 
ing serve as good forecasts of next fall’s 
supply, dependent also of course on 
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weather conditions in the summer of 
1929. 

Otherwise, the report gives a résumé 
of the character of the crop for all com- 
mercial species in Sweden, and estimates 
the amount of seed which will be avail- 
able for government use. The data are 
drawn from reports from the different 
revirs or supervisory districts on the gov- 
ernment forests, and from government 
meteorological data. 

Precipitation during 1928 was above 
normal in most sections of the country 
except in the early spring months. While 
temperature also was as a whole higher 
than normal (it was considerably below 
normal during June, July, and August) 
the supply of pine cones (Pinus sylves- 
tris) is given as poor, both for 1- and 2- 
year cones. Many of the latter are un- 
developed, due probably to the weather. 
The isotherm for 13° C. for June to 
August lay abnormally far south, and 
since studies have indicated that this iso- 
therm marks the boundary for pine seed 
of 50 per cent germinative energy (on 
the warmer side higher, and on the 
colder side lower) a poor crop was to be 
expected. In cool summers the Septem- 
ber temperature may also be of impor- 
tance, and if this is included in the aver- 
age with June, July, and August, the 
10.5° C. isotherm is considered the 
boundary of 50 per cent germinative 
energy. In 1928 these two isotherms lay 
uncommonly far apart, so that the qual- 
ity of pine seed collected between the two 
was considered problematical, and tests 
were recommended before undertaking 
large scale collection. 

Spruce (Picea excelsa) cones were 
more abundant, and while 33 per cent 
of the reports listed them as damaged by 
insects, the crop was better than average. 
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The crop of birch (Betula verrucosa 
and B. odorata) was fairly good, while 
that of beech (Fagus sylvatica and of oak 
(Quercus pedunculata) was a complete 
failure or very slight. Seed of other 
species and of exotics was fairly abundant 
and of fair quality. 

It should be noted that the above re- 
port was based on phenological observa- 
tions, regularly reported on blank forms 
supplied by the experiment station, and 
frequently returned by the same person- 
nel from year to year, often from ob- 
servations on the same trees or stands. 
The accumulation of such data may 
eventually lead to the analysis of seed 
conditions over many years, and lay the 
basis for scientific forecasting of seed 
crops in so far as the progress of long 
range weather forecasting makes this pos- 
sible. 

Henry I. BALDWIN. 
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Survey of Non-Utilized Wood in 
Virginia. By National Commit- 
tee on Wood Utilization. Govern- 
ment Printing Office, Washington, 
D. C., 1929. Pp. 60, fig. 19, tables 


13, map insert I. 20 cents. 


This is described as the first of a series 
of surveys by states to determine the 
quantities of wood now not utilized. The 
Virginia survey, the first of the series, 
was conducted by means of question- 
naires. Of 1243 mills and plants ad- 
dressed, 995 or 80 per cent replied; of 
this number 523 or 53 per cent reported 
that they had no waste for sale or that 
they were not operating. The total 
amount of non-utilized material reported 
to be available in Virginia each year is 
given as 28,600 carloads, but this does 
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not include non-utilized material left in 
the woods; also, material used for fuel 
was not considered as non-utilized. In 
the report, however, the utilization of 
round forest material is referred to occa- 
sionally. 

Part I of the report is brief and of an 
introductory nature. 

Part II discusses the production of 
non-utilized wood, where it occurs, why 
intensive wood utilization has not been 
practised, and how to reduce the quan- 
tity of non-utilized wood that develops 
during manufacture. 

Part III discusses disposal of non-_ 
utilized material—by remanufacture at 
the mill for small dimension stock, lath, 
box and crate shook, and cooperage ; dis- 
posal to other industries for such uses as 
pulp and paper, wood distillation, and 
excelsior ; utilization as fuel; utilization 
of the sawdust; and utilization of chest- 
nut; with a page on undeveloped possi- 
bilities in utilization as to organization 
and codperative effort. 

Part IV presents a summary of the 
survey with tables and a list of those 
reporting waste for disposal with the 
amounts, character, and species of such — 
material. A bibliography of publications 
relating to wood and the lumber indus- _ 
try closes the report. : 

A new feature for a publication of J 
this kind is a map of Virginia, giving ata 
glance the amount of non-utilized wood 
available for each county classified as to 
whether it is hardwood or softwood. 
This, with the list of operators report- 
ing, should be helpful to the consumer 
who wants to investigate the possibility 
of using mill odds and ends as his raw _ 
material. 

It is not always clear that the discus- 
sion refers to Virginia and the report is ; 

; 
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rather general. The reviewer doubts if 
the plants which want to dispose of their 
“waste,” and particularly the smaller 
ones, will get much specific help from the 
report. It lacks brevity and directness 
in spots, generalizes too much, and lacks 
a list of those plants in Virginia making 
small articles from wood or converting 
wood by chemical means. The intelligent 
reader, however, will certainly obtain a 
better understanding of the waste utili- 
zation and 
general. 

In the foreword it is stated that the 
“United States is importing from for- 


elimination problem in 


eign countries millions of tons of wood 
products which, to a large extent, could 
be produced in America by the conver- 
sion of what we may term ‘ waste mate- 
rials. The National Committee on 
Wood Utilization could make a study 
of these imports as one of its already 
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many valuable projects. 

The selection of the word “non- 
utilized” in the title, instead of the 
word “waste,” is very fortunate. We 
have used the word “ waste ” altogether 
too much in speaking of lumbering, and 
have thereby made it appear that the 
industry is much more wasteful than it 
really is. ‘ Waste” and “loss” are not 
quite synonymous. A waste is always a 
loss, but a loss is not necessarily always a 
waste. For example, if we must use saws 
to convert logs into lumber a certain 
loss is inevitable as part of the manufac- 
turing process; but if the saw kerf is 
unnecessarily wide, part of the sawdust 
loss is genuine waste. On the other 
hand, if there is a market for the saw- 
dust and it is not investigated, then even 
the unavoidable sawdust loss becomes a 
waste. A “waste” is not necessarily a 
useless or rubbish material, because much 
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of it has a potential value; furthermore, 
some waste should never have occurred. 
It would be better if we would limit the 
word “‘ waste” to such losses as are due 
to carelessness, ignorance, poor design 
and planning, or other avoidable cause. 
EMANUEL FRITZ. 


The Cause and Control of Decay 
in Buildings. By E. E. Hubert. 
Bulletin No. 2, Forest Experiment 


Station, University of Idaho. Janu- 
ary, 1929. Pp. 23, fig. 5. 


In this bulletin Professor Hubert calls 
attention to the need on the part of 
building authorities of a better knowl- 
edge of how the decay of wooden struc- 
tural members can be prevented. He 
describes in simple language what causes 
decay, the factors that favor the growth 
of fungi, and how the designer of the 
building can eliminate these factors. 
Though not a “scientific” bulletin in 
the sense that it is directed to a scientifi- 
cally minded audience, the text is based 
on the author’s own extensive researches, 
observations, and practical contact with 
problems of decay in wooden structures. 

The author says, ‘‘ The factors influ- 
encing decay in wood are... . little 
understood and this makes the applica- 
tion of successful methods of control or 
prevention somewhat more difficult.” 
Too true! The ignorance of architects 
and builders on the subject of decay is 
profound, yet the work of fungi is really 
a simple thing and not difficult to un- 
derstand. Perhaps it is the fault of the 
wood technologists and of the scientists 
who specialize in wood-destroying fungi 
that the user is not better educated to 
the factors influencing decay ; more likely 
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it is the fault of the notoriously “ prac- 
tical’ lumberman who has not the ca- 
pacity nor the will to study decay prob- 
lems nor the interest to assist in the 
education of the consumer on the proper 
handling and employment of wood. 

Buildings are continually being put up 
without regard to the conditions affect- 
ing decay—indeed a building recently 
inspected by the reviewer was, beneath 
the main floor, really an enlarged cul- 
ture chamber or incubator for fungi, so 
favorable were the conditions for decay. 
Dr. Hubert’s bulletin is a very useful 
aid toward educating the wood user to 
an appreciation that wood decay is avoid- 
able and inexcusable. 

In the preamble, the author calls at- 
tention to the distinction between “ dry 
rot” as found in buildings and the more 
common brown rots found in_ posts, 
poles, and crossties. He then describes 
dry rot, its causes, and the factors in- 
fluencing it, tells where dry rot occurs, 
and gives instructions on how to prevent 
dry rot and also how to eradicate it once 
it gets started. 

Three of the illustrations picture the 
work of the dry rot fungus and the oth- 
ers show how to prevent dry rot in col- 
umns and in beams. 


EMANUEL FRIrTz. 
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Absorption of Wood Preservatives 
Should be Based on the Dimen- 
sions of the Timber. By J. D. 
MacLean. Proceedings Twenty- 
Fifth Annual Meeting, American 
W ood Preservers Association, 1920. 
Pp. 13, fig. 2, tables 4. 


“Present practice in the wood pre- 
serving industry is to base specifications 
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for preservative treatment on the net re- 
tention of preservative per cubic foot of 
wood. In general, the absorptions speci- 
fied on this basis for widely varying sizes 
of lumber and timber are practically the 
same as those commonly used for cross- 
ties, despite the fact that material of dif- 
ferent sizes may have widely different 
ratios of surface area to volume on ac- 
count of varying cross-section dimen- 
sions. This practice, of course, would 
be logical if the entire volume of the 
wood were treated. Experience in the 
impregnation of wood with either water 
solutions or preservative oils, however, 
has shown that most timbers of structural 
sizes, which contain heartwood, cannot 
be completely penetrated even by the most 
effective methods of treatment; if treated 
timber is cut in two an untreated area 
of considerable size will usually be found 
beneath the outer treated area. 

“At times in the past, attention has 
been directed to the fact that timbers dif- 
fering either in size or in shape or in both 
receive different penetrations for a given 
absorption per unit of volume. A simple 
illustration is a comparison of a cube of 
wood 12 by 12 by 12 inches in dimen- 
sions with a piece 3 by 12 by 48 inches. 
The two volumes are equal but the sur- 
face area of the cube is 6 square feet, 
whereas that of the 3 by 12 by 48 inch 
piece is 10.5 square feet, or 75 per cent 
more. Obviously a 6-pound treatment 
spread over 10.5 square feet would not 
penetrate so deeply as 6 pounds spread 
over 6 square feet.” 

Thus, without appreciation of the re- 
lation between volume and surface area, 
the depths of penetration for timbers of 
varying sizes may vary several hundred 
per cent even though the volumetric ab- 
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sorption may be the same. The author 
recognizes the difficulties that would be 
encountered if the specifications were 
based on surface area instead of on vol- 
ume and consequently makes the purpose 
of his paper ‘‘a convenient means of 
determining within reasonable limits the 
proportional volumetric absorption re- 
quired in timbers of varying dimensions 
to obtain a treatment equivalent to that 
in a given timber taken as a standard.” 
He offers a table showing that the 
amount by which volumetric absorptions 
in various sizes of timber should be in- 
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creased or decreased to give a treatment 
equivalent to that obtained with a given 
absorption in a 7- by g-inch by 8-foot 
timber. This dimension, that of a cross- 
tie, was taken as a basis because most 
wood preserving experience is based on 
the treatment of ties. In a graph, the 
author shows the relation between the 
absorption of creosote in a standard tie 
and in timbers of other dimensions for 
equivalent preservative treatment. His 
method of computation is described in 
detail. 
EMANUEL FRITZ. 
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A NATIONAL CoUNCIL OF TIMBER- 
LAND OWNERS * 


In the brief time assigned to me lI 
want to set forth as cogently as may be 
the ideas back of a proposed National 
Association of Timberland Owners, or, 
to be less ambitious, a National Council 
of Timberland Owners, and how to 
make these ideas effective. 

What is it? A representative body of 
men who can undertake to speak for the 
timberland owners—to act as leaders 
where leadership has been wanting. In 
a word: to make the timberland owners 
articulate as are the manufacturers, the 
wholesalers, and the retailers. 

Why is it? Because the time is ripe for 
leadership in forest production by those 
who own the forest—no one else has con- 
ceivably the same stake in progressive for- 
estry as have the owners of the trees 
themselves. Because the best answer to 
those who would impose forestry by gov- 
ernmental compulsion is responsible lead- 
ership by the timberland owners them- 
selves. 

Who is involved? The private tim- 
berland owners of the country fall into 
two groups: 


Large - - 220,000,000 acres 
Small - - 150,000,000 acres 
Together - 370,000,000 acres 


The federal government owns 8o,- 
000,000 acres, (chiefly National For- 


*Read at ninth annual meeting of the 
Woodlands Section, American Paper and 
Pulp Association, February 20, 1929, and 
reprinted from “ Pulpwood,” Vol. 2, No. 2. 


ests) ; the states, 10,500,000 acres; mu- 
nicipalities and counties, 700,000 acres; 
all told, in forest land 470,200,000 
acres, 

Who can represent? To avoid the 
duplication of existing organizations, it 
is my thought that, in place of another 
association, there be set up a Council 
composed of representatives of the prin- 
cipal timberland-owning groups, namely: 

1. National Lumber Manufacturers 
Association. 

2. American Paper and Pulp Associa- 
tion. 

3. American Railway Association. 

4. U.S. Forest Service (Department 
of Agriculture). 


5. U. S. Indian Service (Department - 


of the Interior). 

To these others may be added. The 
vital thing is to get a group of leaders 
representative of the timberland owners 
concentrated on the problem of timber 
growing. 

What can it do? This question can 
perhaps best be answered by a compari- 
son with a similar activity in an allied 
field—the National Committee on Wood 
Utilization. President Coolidge sum- 
moned the National Conference on 
Wood Utilization in 1924. Splendid pa- 
pers were presented and much enthusi- 
asm shown, but it was not until the 
National Committee on Wood Utiliza- 
tion was organized in 1925 that better 
use of wood became a fact, and increas- 
ingly so as the Committee has got its 
stride. So the National Commercial For- 
estry Conference of 1927 did a splendid 
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thing in focusing attention of the public 
and of timberland owners on the prob- 
lems of the latter, but it has not resulted 
in any substantial progress towards solv- 
ing those problems, nor is it likely to un- 
til a body of men is organized to attack 
those problems and to make consistent, 
albeit slow, progress towards their solu- 
tion. 

The Secretary of Agriculture speaks. 
Secretary Jardine recently declared: 
“That timberland owners and the for- 
est industries should assume a much 
larger responsibility and a more aggres- 
sive attitude toward the rapid adoption 
of better forest practices,’ and advo- 
cated even closer codperation between 
government and industry. He added: 
“Tf, however, this codperative method 
proves inadequate, national security 
will .... require that it be supplemented 
or supplanted by more drastic measures.” 

The time is ripe. Now is the time for 
representatives of the timberland owners 
to take the leadership and to confer with 
the committee of the Society of American 
Foresters set up to study the problem, 
so as to bring about a closer codperation 
and better understanding than now ex- 
ists between foresters and the wood-using 
industries. Unless some of the following 
steps are taken, little progress will be 
made toward the goal of better private 
forest management: 

The first step was taken by the Society 
of American Foresters when, at its meet- 
ing in late December, it authorized its 
president to appoint a committee ‘‘ to 
consider the problem presented in main- 
taining the productivity of the forest 
lands of the United States and to devise 
and recommend for consideration and ac- 
tion by the Society policies adequate to 
meet these problems.” 
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The second step is for this present con- 
vention of the American Paper and Pulp 
Association to authorize the Advisory 
Committee of the Woodlands Section to 
confer with the aforesaid committee of 
the Society of American Foresters. 

The third step is for the National 
Lumber Manufacturers Association at 
their convention in April to do likewise. 

The fourth step is for these groups to 
devise the framework for a national 
council or other organization of timber- 
land owners, which can then take over 
and carry on the gigantic task of main- 
taining the productivity of the forest 
lands of the United States. For, as a 
forester of long experience in govern- 
ment and private employ recently wrote 
me: ‘The problem of continuous pro- 
duction on a well-chosen forest area is 
not one of silviculture, nor of fire pro- 
tection, nor of forest management in the 
technical sense, but it is largely a com- 
mercial problem. A good market with a 
fair margin of profit for all forest pro- 
ducts is essential and without it no pro- 
ject, no matter how favorable it may be 
from the timber-growing standpoint, will 
succeed.” 

A. B. RECKNAGEL. 
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LocoMoTIVE SPARKS 


In the November, 1928, issue of the 
JOURNAL OF FORESTRY on page 930 
appears a review of a paper read before 
the American Society of Mechanical 
Engineers on ‘“ Locomotive Sparks.” 
The article would lead one to believe 
that locomotives do not cause the fires 
attributed to them, in other words that 
they are not as black as they are painted. 
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The results quoted in the paper may be 
true for eastern states in hardwood 
forests but I doubt very much their ap- 
plicability in the coniferous regions of 
the west. 

The author of the paper, L. W. Wal- 
lace, evidently believes that fires never 
start at a greater distance from the cen- 
ter of the track than 65 feet. Forest 
protective associations are not interested 
in the distance from the track that fires 
start but in the fact that they do start. 

Again, the author says that relative 
humidity ‘“‘ can be reduced from 60 to 25 
per cent without any material effect ...”, 
and that ‘‘ moisture content (of duff) is 
a more reliable index to the degree of 
inflammability than the relative humid- 
ity... ”. No quarrel is made with these 
statements, but, in the conifercus forests 
of the Inland Empire humidities have 
been recorded as low as 4 per cent and it 
is known that humidities remain low for 
protracted periods. Moisture content of 
duff is determined by relative humidity. 
Consequently conditions are ‘“ extraordi- 
narily favorable” a large percentage of 
the time during the fire season. There 
is also the fact that the long steep grades 
over which heavy freights are run make 
it necessary for engine men to run the 
stoker overtime and to use the blower 
almost constantly in order to keep steam. 
Whenever this combination exists sparks 
are emitted in very dangerous quantities. 

Such a condition exists on the Uma- 
tilla National Forest in northeastern 
Oregon where the Union Pacific trav- 
erses a low, steep-sided canyon covered 
with grass, brush, and mature and im- 
mature yellow pine. Out of thirteen fire 
reports on this sector nine are shown as 
starting at greater distances than 50 feet 
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from the center of the track. One of these 
nine started at a distance of 150 feet. 

During the season of 1928 on this sec- 
tor seventeen fires in all attributed to lo- 
comotive sparks were reported. Thirteen 
of these reports are available at time of 
writing. Ten of the fires started on days 
when the relative humidity at a station 
from 6 to 12 miles distant registered 
below 25 per cent. All but two of 
the seventeen fires were discovered by a 
special speeder patrol. How many more 
were discovered by section crews, signal 
maintainers, and track walkers, and not 
reported, can only be guessed at, but cer- 
tainly as many as were reported. 

It seems to the writer that a study of 
locomotive spark fires in coniferous for- 
ests, considering the distance from the 
track that fires are started, the length 
and per cent of grade, the type of fuel, 
and the effect of blower and stoker on 
emission of sparks would be well worth 
the time of some one qualified to make it. 

Joun G. CLousTon. 
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FurTHER LIGHT ON “‘ TREE SEED 
Farms ” 


After reading the article by Bates in 


the December, 1928, issue of the Jour-— 


NAL OF Forestry, the writer made the 
suggestion to C. H. Foster, Director of 
the Pack Demonstration Forest of the 
New York State College of Forestry, 
that a portion of the virgin white pine 
stand at Warrensburg, New York, be 
set aside for seed production. The fol- 
lowing comments by Foster regarding 
this suggestion are rather interesting and 
bring to light some of the difficulties 
which might be encountered in connec- 
tion with such a project: 
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“TI have had this idea in mind ever 
since I came here and we are already 
working up the proposition. There is one 
great obstacle, however, that we must 
overcome before we can get any cones 
to mature. A small beetle (Conoph- 
thorus. coniperda) attacks the 1-year 
cones and destroys practically all of 
them before they mature. I have been 
observing this beetle (commonly known 
as the white pine cone beetle) for the 
last six or seven years and during at 
least five of these years there has been 
an abundance of 1I-year cones and in 
every case these have been destroyed be- 
fore maturing.” 

Entomologists are studying the actions 
of the beetle and it is hoped they will 
find some means of protecting the seed 
so that seed can be raised and collected 
from some of the few remaining virgin 
stands of white pine in New York state. 

G. H. Lentz. 
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REFORESTATION Makes ProGREss IN 
New YorK 


One of the most notable steps in the 
forward progress of forestry in New 
York was taken on March 26 when 
Governor Franklin Roosevelt signed the 
two reforestation bills. 

This marks the culmination of years 
of public education in forestry. People 
are become more forestry-minded. Plant- 
ing trees has a popular appeal. Although 
there are many other important phases 
of the subject that deserve and must 
receive attention, this is something gen- 
erally understood and appreciated by the 
public. 
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With between four and five million 
acres of idle land that should be put 
under forest cover in New York, and 
around 100,000,000 acres in the coun- 
try at large, it is a problem worthy of 
the best attention of land economists— 
and who if not foresters should assume 
the leadership in attacking this big and 
growing problem? 

Three fundamental conditions led up 
to the enactment of these laws: 

1. The idle land problem. Although 
at the gateway of great teeming cities, 
New York has been abandoning her farm 
lands at the rate of around 50,000 acres 
a year since 1880. Since the War the 
rate of abandonment has jumped to 
about 272,000 acres and is still on the 
increase. In some counties reversion for 
non-payment of taxes has assumed seri- 
ous proportions. 

2. The loss of industrial activity de- 
pendent upon forests. In 1850 New 
York was the leading lumber producing 
state in the nation. At that time 20 per 
cent of our lumber came from this state 
alone. At present it produces only about 
200 million and consumes about three 
and a half billion board feet, and spends 
around $40,000,000 for freight on lum- 
ber coming in from other sections of the 
country, chiefly the far West and South. 

More than 1000 wood-using plants 
have gone out of existence in the past 
15 years. Many pulp and paper fac- 
tories have gone out of existence or have 
moved to Canada. A State Industrial 
Commission created to study the loss of 
New York’s industries came to the con- 
clusion after investigating every phase 
of the industrial life of the state, includ- 
ing textile, steel, machinery, and many 
others, that one of the best ways to re- 
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habilitate New York’s industrial welfare 
was to plant trees. 

3. The growing sentiment in favor of 
reforestation. Since former Conserva- 
tion Commissioner James S. Whipple 
went over the state crusading in favor of 
reforestation more than 20 years ago, 
there has been a rapid increase in the 
number of trees planted. In 1928 there 
were about 25 million trees planted in 
the state. At this rate it would take 
over 200 years to plant up our idle lands 
in need of planting. 

In 1927 Senator Charles J. Hewitt 
introduced a bill to bond the state for 
$100,000,000 to plant trees over a 20- 
year program. It was felt, however, that 
New York was bonded to a sufficient 
extent and even if $5,000,000 were avail- 
able for planting trees the first year it 
could not be very economically expended. 
Nurseries must be built up to an in- 
creased capacity and land must be pur- 
chased on which to plant trees. This bill 
was re-introduced in 1928, when it was 
decided to create a reforestation com- 
mission to study the entire problem and 
report to the 1929 legislature. The re- 
sult is the two pieces of legislation which 
have just been signed by the Governor 
and which may be summarized as’ fol- 
lows: 

1. A program of State purchase of idle 
lands. An initial appropriation of $125,- 
000 was made to start the project. No 
land, however, is to be purchased with 
this money inside of the 16 Adirondack 
and Catskill Counties, as the sentiment 
of the Commission is wholly against buy- 
ing more state land on which trees can- 
not be cut when mature. 

Only tracts of 500 acres or more can 
be purchased with this money. A survey 
conducted by the State Reforestation 
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Commission disclosed the fact that there 
are probably around one million acres of 
idle land that can be purchased at less 
than $10 per acre and in units of 500 
acres or more. The counties are to be 
reimbursed for loss of taxes, on the basis 
of purchase price. 

2. A county forest law. This pro- 
vides that the State will give each county 
up to $5000 if the county will match it 
with a like amount for the purpose of 
buying land and planting trees thereon. 
As county-owned land does not come un- 
der the constitutional prohibition pre- 
venting the cutting of trees in the Adi- 
rondacks and Catskills, any county in 
the State may indulge in this program 
without any limit as to either minimum 
or maximum area. The plan of purchase, 
planting, and subsequent forest manage- 
ment, however, must have the approval 
of the State Conservation Department. 
If 50 counties take advantage of this law 
this will mean a State appropriation of 
$250,000 for this purpose. Already 12 
counties in the state have made appro- 
priations for county forests without State 
aid. 

The Reforestation Commission con- 
sidered granting State aid to political 


units other than counties but felt that 


the county was the best unit to encour- 
age in this general policy of attacking 
the idle land problem. 

With the enactment of these laws it 
is believed that reforestation in New 
York will be given a new impetus. 
Funds have been granted to establish 
two more State nurseries which will give 
the State an annual production of around 
50,000,000 trees. Eventually it is con- 
ceivable and probable that the State nur- 
series may be increased to an annual out- 
put of 100,000,000 to 150,000,000 trees. 
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NOTES 


The Reforestation Commission has 
been continued and during the coming 
year will consider three very important 
problems affecting the forest policies of 
the State, as follows: 

1. A program for the continuance of 
a planting policy over a period of 20 
years. A definite State policy should be 
adopted with reference to this idle land 
problem. 

2. The opening of the Adirondacks 
and Catskills by constitutional amend- 
ment. It is probable that the land within 
the so-called park or blue lines will re- 
main as parks but the land outside these 
lines but within the exterior boundaries 

of the 16 forest preserve counties will 
be opened to cutting. This has been a 
debated question for a long time. 

3. The encouragement of reforesta- 
tion by revision of the present tax ex- 
emption laws, advantage of which has 
not been taken by the land owners and 
those planting trees. 

It is hoped that this forward move in 
New York will be followed by other 
states. Che idle land problem is found 
throughout the Lake States, the North- 
east, and the South, and the situation is 
very critical in some of these states. The 
year 1929 will be looked upon as a ban- 
ner year in the history of New York 
forestry. 

Netson C. Brown. 
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_ Prawninc ON THE LUTHER ForREST 
PRESERVE 


at? 


cine the five-year period from 1924 
to 1928_a total of 4,644,500 pine seed- 
lings and transplants were used in the 
planting of 3096 acres on the Luther 
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Forest Preserve, owned by Mr. ‘Thomas 
C. Luther of Saratoga Lake, N. Y. This 
preserve comprises some 8000 acres in 
the towns of Malta and Stillwater, Sara- 
toga County, N. Y., and consists entirely 
of abandoned farms on which the fer- 
tility of the soil has in most cases been 
depleted. 

This section of New York State is 
known as the Mohawk-Hudson sand 
plain and has a gently rolling topography 
with an elevation of from 210 feet to 
450 feet. The soils are generally deep, 
varying from a typical fine sand with 
recurring admixture of gravel to a fine 
loam with outcropping of underlying clay 
and gravel in the latter. The organic 
content is small. There is a characteris- 
tic ground cover of grasses, moss, golden- 
rod, daisy, black-eyed Susan, brake, Jer- 
sey tea, dewberry, and sweet fern (dense 
in small areas), with a scattered brush 
growth of hazelnut, sumac, scrub oaks, 
service berry, and some others. Gray 
birch occurs in many places and there 
are occasional patches of poplar and black 
locust. 

As a result of the planting of some 
400,000 trees between 1915 and 1924, 
about 25 per cent of the planting crews 
had had some experience in reforesta- 
tion. The earliest planting was done on 
March 28, in 1927, the latest on June 
4, in 1926. 

In 1924 experiments were conducted 
with 829,500 seedlings planted in part by 
the hole method, using one mattock dig- 
ger and two planters, and in part by the 
slit method, using one man with mattock 
and one planter. Conditions were iden- 
tical as to supervision, stock used, and 
working hours. The day by day results 
of the experiment, in terms of number of 
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trees planted per man per day by each 
method, were as follows: 


Number per 
man per day 


Date method 
PADIS 2 Ua easiness oh 980 750 
Ct en ere 1030 790 

OY ge eee 1140 750 

2G Soa canis 1000 540 

5 EN gues er ae tee se 860 770 
ish setae bo avate de 980 620 

5 is beeen? ctor 1130 700 

Oo  fidlmita depron a 1210 770 

Bo comahs cients 1180 830 

aah pedcs testcase 1000 1000 

te Gi oe 740 920 

ie eee eee 920 750 

sh fr ene Pe 1000 880 

LO eiausies 960 940 

DOR cosa eee 1000 I1IO 

Degen cues Maas 1070 950 

BO aes 5 elles 1170 940 

SF atte et hie 1250 940 

DAs Seetnaicat 1490 830 


The slit method proved 21 per cent 
faster and was, therefore, used for the 
most part during the following years. 
‘Trees planted by the slit method, despite 
a smaller root spread, showed as low 
mortality and as good growth as those 
planted by the hole method. 

‘Two-year seedlings of white, Norway, 
and Scotch pine at $2 per thousand and 
three-year transplants at $4 per thousand 
were used, with a spacing of 5.5 by 5.5 
feet, or 1500 trees per acre. The mor- 
tality of the seedlings on open sandy lands 
without a heavy sod has not exceeded 5 
per cent. 

As a preventive against the spread of 
the white pine weevil, alternate rows of 
white and Norway pine, or of white and 
Scotch pine were run north and south, 
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the prevailing wind being westerly. 
Marked weevil infestation is now shown 
only in the pure, older stands. 

The area planted and average cost 
per acre may be summarized as follows: 


Area planted Cost per acre 


Year acres dollars 
TQ24 aiars alors 789.5 II.35 
1925 stisteem 285.5 9.39 
LOZOM Ae es 667.0 9.69 
1027 ee siaie's 614.0 11.80 
1928 Mesdrs cies 740.0 12.05 
3096.0 rt s07, 


Since many transplants were used in 
1927 and 1928 the average cost per acre 
for these years, to be on a comparable 
basis with that for the other three years, 
should be $9.30 and $9.05, respectively. 
Labor represents about 65 per cent of the 
total cost of planting. 

The cost of the land varied from about 
$5 to $10 per acre, indicating a maxi- 
mum total investment of $22.05 and a 
minimum of approximately $14.39 per 
acre. 


Tuomas F. LutHer. 


BRR 


Nursery Practice In Georcia.* 


The nursery of the Forest School of 
the Georgia State College of Agricul- 
ture, established in the fall of 1925, now 
has for distribution about two hundred 
and twenty-five thousand seedlings of 
slash pine, longleaf pine, loblolly pine, 
and black locust. Some of the more in- 
teresting facts brought out in the de- 
velopment of the nursery may be sum- 
marized as follows: 


*Taken from a paper presented before the 


Southeastern Section, Society of American — 


Foresters, Waycross, Ga., Sept. 21, 1928. 


NOTES 


1. Seed-bed frames constructed with 
1” x 6” boards, set just deep enough in 
the ground to retain the shape of the 
beds, and held in place by stakes, have 
proved most satisfactory. They are very 
easy to construct, are as cheap as any, 
and are free from the evils of the box 
type. 

2. Fine silty river sand proved to be 
far from satisfactory, since it soon formed 
a crust that would admit neither mois- 
ture nor air to the soil below. A mix- 
ture of this fine sand and a coarse, sharp, 
creek sand in equal parts proved to be 
better, but not so good as the pure 
creek sand, which was ideal. 

3. Spring is the best sowing time in 
this section. Fall sowing was unsatisfac- 
tory because of the constant freezing and 
thawing of the soil. Moreover germina- 
tion did not begin much earlier than in 
the spring planted beds, was not as com- 
plete, and extended over a much longer 
period. 

4. Germination takes place most 
promptly if just enough sand is sifted 
over the seed to cover them, and a bur- 
lap mulch then applied. 

5. Shading is a necessity except in the 
case of longleaf pine, which does much 
better if left open to the sunlight. 

6. Damage from damping-off has 
not been prevalent in the beds in which 
the sharp creek sand was used except 
with the longleaf pine. All of the beds 
were given a treatment of six grams of 
zinc sulphate to the square foot and 
allowed to stand for two weeks before 
planting. This may have helped, but 
it was not until after dusting for several 
weeks with a mixture of one part of 
powdered sulphur to five parts of lime 
that the attack in the longleaf pine beds 
was controlled. 
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7. Black locust sown on June 16 
reached a height of 2 feet in three 
months, which is too big to make it 
economical to plant on a large scale. 
Germination within four days was se- 
cured by soaking the seed in water just 
below the boiling point for two days 
before sowing. 

8. Considerable loss from mice was 
checked by poisoning with one-fourth 
ounce of powdered strychnine, one-fourth 
ounce of bicarbonate of soda, two heaping 
tablespoonfuls of powdered starch, and 
a scant half teaspoonful of saccharine 
mixed with water so as to form a thin 
paste. This was mixed with wheat so 
that each grain was thoroughly coated, 
and just enough wheat was treated each 
time to scatter sparingly over the area. 

g. Seedlings of slash, longleaf, and 
loblolly pine should be planted in the 
field when one year old, as two-year-old 
plants are altogether too large to be 
handled economically, and a large per 
cent of them would probably be lost. 
A few hundred loblolly and slash pine 
transplants were from 18 to 24 inches 
in height at the end of their second year, 
and many of them had a root spread of 
over 2 feet. 


L. E. SAWYER. 
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Forest CONSERVATION IN ONTARIO 


Two important measures sponsored by 
Provincial Minister of Lands and For- 
ests Finlayson were enacted by the recent 
legislative assembly in Ontario. These 
bills are known as The Provincial For- 
ests Act and The Pulpwood Conserva- 
tion Act. 
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PROVINCIAL FORESTS 


The Provincial Forests Act sets apart 
eight specific areas with a total of 19,606 
squar2 miles within which hereafter no 
land shall be leased, sold, or otherwise 
disposed of for agricultural purposes. 

These provincial forests are designated 
as the Eastern, Timagami, Mississagi, 
Georgian Bay, Sibley, Nipigon, Wana- 
pitei, and Kawartha Provincial Forests, 
and provision is made that they shall be 
handled according to the best forestry 
practice in order to bring them in course 
of time upon a sustained yield basis. 

The Lieutenant-Governor in Council 
is given authority by proclamation not 
only to add to these provincial forests 
but also to set apart other portions of 
the public domain for the same purpose. 

The Minister of Lands and Forests 
is also authorized to arrange with hold- 
ers of timber limits which have been cut 
over and which are suitable for forest 
growth, for the surrender of these limits 
upon the assumption of dues or ground 
rent or other conditions approved by the 
Lieutenant-Governor in Council. 


PULPWOOD CONSERVATION 


The Pulpwood Conservation Act is 
an extensive measure designed for the 
purpose of ultimately placing all pulp 
and paper mill operations upon a perma- 
nent basis. 

Every holder of pulpwood lands and 
every manufacturer of pulp and paper 
in the Province is required to file with 
the Department of Lands and Forests 
on or before September 1, 1929, a de- 
tailed statement covering capitalization, 
bond issues, etc. ; descriptions of all pulp- 
wood leases and grants; statements of the 
quantity of pulpwood used annually dur- 
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ing the previous ten years, the amount 
cut from holdings and purchased from 
settlers during the same period, the quan- 
tities of pulp and paper made and the 
countries to which exported ; a map show- 
ing cut-over areas and those containing 
standing timber, together with an esti- 
mate of the amount thereof, certified to 
by a forester; and finally a detailed plan 
by the company for the placing of its 
supply of pulpwood on a sustained yield 
basis, so that the consumption of wood 
shall not exceed the production in any 
year. The plan may provide a period of 
five years in which it is to become effec- 
tive. It shall also show the rate of natu- 
ral growth upon which it is based and 
the provisions which the company pro- 
poses to make for further supplies in 
order to reach a sustained yield basis. 

Upon receipt of these statements from 
the operators the Department of Lands 
and Forests is charged with the responsi- 
bility, after necessary conferences with 
foresters and representatives of the com- 
panies not only in Ontario but in other 
Provinces, to devise a general plan to 
place the pulpwood supply of the Proy- 
ince upon a sustained yield basis. 

Upon the completion of such a plan 
either for the Province as a whole or for 
sub-divisions thereof, it may be author- 
ized by an order-in-council and given the 
full effect of law. 

Authorization is made for the estab- 
lishment of government nurseries to sup- 
ply pulpwood planting stock on such 
terms as may be fixed by order-in- 
council, and, under the terms of the Act, 
pulpwood operators may be required to 
do a certain amount of planting every 
year. Yearly reports from the operating 
companies are called for and, in order 
to provide revenue for carrying out the 
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provisions of the Act, a tax not exceeding 
_ twenty-five cents per cord upon pulp- 
wood cut may be imposed by order-in- 
council. 

R. S$. KELLOGG. 
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BRAZIL TO ORGANIZE FoREST SERVICE 


Brazil is taking definite steps to or- 
ganize a Federal Forest Service which 
will be in charge of William T. Cox, 
Superintendent of the Upper Mississippi 
Wild Life Refuge and Forest Reserve. 
He will be assisted in the organization 
of the work by Donald M. Matthews, 
Professor of Forest Management at the 
School of Forestry and Conservation of 
the University of Michigan and Forester 
for the Tropical Plant Research Founda- 
tion. Professor Matthews plans to spend 
approximately six months in Brazil, after 
which it is anticipated that an associate 
director will be appointed as a permanent 
member of the staff. 

This action on the part of the Bra- 
zilian Government is the culmination of 
a visit to Brazil made by Dr. William 
A. Orton, Director of the Tropical 
Plant Research Foundation, at the re- 
quest of the Brazilian Minister of Agri- 
culture for assistance in formulating a 
plan for organizing a Federal Forest 
Service, and for carrying out the pro- 
visions of the Brazilian forestry law. 
The Tropical Plant Research Founda- 
tion will act as adviser to the Brazilian 
Government in the development of its 
forest policy, and has arranged for co- 
operation with the University of Michi- 
gan in discharging this responsibility. 

Brazil is reported to have more than 
a billion acres of timberland, over 3,000 
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distinct species of trees, and the greatest 
solid body of hardwood timber in the 
world. Its decision to undertake the de- 
velopment and perpetuation of these for- 
est resources through the establishment 
of a modern forest service under the 
direction of American foresters is, there- 
fore, a matter of far-reaching interna- 
tional significance. Future developments 
will be of particular interest to foresters 
and wood-users in the United States. 


BRS 


LoccING AND LUMBERING POSSIBILI- 
TIES IN BRAZIL 


In order to visualize the timber re- 
sources of Brazil, its territory can be 
divided into two compact portions, the 
one lying in the North, West, and upper 
Center and comprising the States of 
Para, Amazonas, Goyaz, and Matto 
Grosso and the territory of Acre, and 
the other lying to the East, lower Center, 
and South and comprising all the other 
States. 

The first portion constitutes about 
two-fifths of the whole territory of Bra- 
zil. It is crossed from East to West by 
the Amazon, into which run innumer- 
able tributaries, some of them very large 
rivers. The land is almost entirely cov- 
ered by virgin forest growth, mostly 
hardwoods, many of which are very 
beautiful when prepared for use. So far 
as known there are no large stands of 
any one variety, but all sorts of varieties 
grow side by side. In the true equatorial 
forest, which covers a very large portion 
of this area, the trees grow close together 
and are surrounded at their base with 
an almost impenetrable jungle of under- 
growth closely tied together by vines. 
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Beyond the edges of the true equatorial 
forest, the trees grow in larger or smaller 
masses or bodies, with less jungle and 
separated by glades or wide open spaces. 

The population of this vast territory 
is very meager and transportation facili- 
ties, except by water, do not exist. Lum- 
bering as an industry involving much 
capital and many persons, with modern 
methods and machinery, does not exist. 
There is a small business in fancy woods, 
and a small but slowly increasing busi- 
ness in getting out and shipping roughly 
squared logs by river and sea to Portugal 
and other European countries. There 
are also small sawmills serving local 
needs. 

In the remaining three-fifths of Brazil, 
embracing all the States south of Para 
which have a frontage to the eastward on 
the Atlantic Ocean and the great in- 
terior State of Minas Geraes, relatively 
less of the land is covered by forests. 
Where they do exist, and altogether very 
large areas are covered by them, their 
general characteristics are similar to 
those of the forests to the north, with 
some differences in the kinds of trees. 
Thus, they are composed principally of 
hardwoods and no large stands of any 
one variety are known to exist. The only 
exception is in the South, chiefly in the 
State of Parana, where the so-called 
Parana pine grows in really large stands. 

Except in regard to these stands, 
where there are two fairly large com- 
panies engaged in cutting and milling, 
there are no large concerns engaged in 
lumbering anywhere in Brazil. Nor 
does this business, even if sufficient stands 
of any variety of tree were found, pre- 
sent any attractive features so far as 
the Brazilian market is concerned. While 
in most places sufficient labor could prob- 
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ably be obtained, transportation facili- 
ties are lacking to some extent, be it great 
or little, throughout Brazil. There 
would be competition from the many 
little privately owned sawmills that ex- 
ist in the towns and villages and saw- 
logs that are brought in by individual 
choppers from the neighborhood. Every 
one of the twenty States which compose 
the United States of Brazil levies an 
export tax on logs and lumber passing 
out of it, whether going into another 
State or to foreign ports. But that which 
above all else makes lumbering in Brazil 
unattractive is that there is no large 
demand for lumber. 

This is due to the fact that, taking 
no account of the shacks of the very poor 
which are very many and the habitations 
of the well-to-do which are relatively 
few, the great mass of the inhabitants 
live either in cabins or one-story houses 
in which very little lumber is used. ‘The 
walls are of brick covered with plaster 
or stucco. The roof beams are the trunks 
of saplings in the natural state, on which 
are laid the tiles that constitute the roof 
itself. The inner walls or room divi- 
sions are built of the same materials as 
the outer walls. The floor is often the 
bare ground, and the only lumber used 
is for the one or two exterior doors, 
doors between the rooms being often ab- 
sent, and for window frames and shut- 
ters. Furniture is scanty. 

Indeed a wooden house in Brazil, ex- 
cept to a relatively small extent in the 
most southern parts, can almost be said 
to be non-existent. It is as rare, if not 
rarer, than a stone house in great por- 
tions of the United States. The use of 
lumber in Brazil is, therefore, at a mini- 
mum in relation to the number of its 
people. This condition is likely to con- 
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tinue indefinitely, for clay is found all 
_ over Brazil and, though the population is 
steadily increasing, the country is not 
growing rich fast, and the present type 
of house is firmly established as custo- 
‘mary, convenient, and cheap. 

Lumber from the Parana pine, how- 
ever, is used in a considerable amount 
locally. Indeed, it is only among the 
German settlers in Parana and two 
States to the southward that wooden 
houses exist in any number, and it is 
also shipped in very considerable amounts 
by sea to the Argentine Republic. 

Considering the vast forests existing 
in Brazil in relation to the logging and 
lumber industry of the United States 
there are two things to say: 

1. It would be folly to undertake any 
logging or lumbering operations in Bra- 
zil without considerable capital, a good 
knowledge of the Portuguese language, 
and some experience in handling Brazil- 
ian labor. If these essential requirements 
were met, it is likely that concessions to 
cut large areas on favorable terms as 
to export tax, etc., could be obtained. 
It is, however, to be borne in mind that 
the Brazilians, like the inhabitants of 
most countries, are not any too friendly 
to foreigners, that land titles are often 
uncertain, and that the authorities are 
very shrewd and self-seeking. 

2. Considering the rapid cutting of 
our timber and the deplorable results 
that will follow if communities lose an 
industry on which they have been built 
up, our lumbermen ought seriously to 
consider the vast forests of Brazil, with 
a view not so much to conducting saw- 
milling operations in Brazil, but as an 
almost inexhaustible field for logging op- 
erations along the banks of rivers reach- 
ing the sea whence cheap transportation 
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exists to American ports, and thence to 
mills whose supply of timber is de- 
creasing. 

Extot Norton. 
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Forest Fires IN Mexico 


The forest fire situation in Mexico is 
causing much concern and is receiving 
much attention from the foresters of 
that county. In the November, 1928, 
issue of “’ México Forestal,” the official 
organ of the Society of Mexican For- 
esters, Mr. Guillermo Gaitan writes con- 
cerning forest fires and the agencies 
causing them. Mr. Gaitan is in charge 
of Public Relations of the Forest, Fish 
and Game Administration of Mexico. 

Forest fires in Mexico have been com- 
mon with little attention being paid to 
them. This parallels the situation that 
existed in California prior to 1900 when 
fires were an accepted fact; deliberately 
set and allowed to burn at will. The 
Forest Service of Mexico is now step- 
ping in to prevent fires just as the Forest 
Service of the United States took steps 
in the early part of this century to pro- 
tect its timberlands. 

The situation in Mexico, however, is 
somewhat different. The increased in- 
terest in protection is the result of the 
enhanced commercial value of Mexican 
forests. The demand for railroad tie ma- 
terial, telegraph and telephone poles, 
construction and mine timbers, and fuel 
for domestic and industrial uses has 
drawn the interest of the Government. 
The present administration is profiting 
by the knowledge gained from Europe 
and the United States, and realizes the 
fact that its forest resources are among 
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the nation’s greatest assets and must be 
preserved for the best interests of the 
nation. 

Mr. Gaitan, discusses the causes of 
forest fires as follows: 

1. Pasture burning involves the de- 
struction of the seed and the soil ele- 
ments, with a consequent reduction of 
soil fertility and the economic loss of 
feed for cattle fattening. As a remedy 
Mr. Gaitan recommends education of 
those engaged in such practice. 

2. Camp fires and bonfires rank high 
among the causes of forest fires. Most 
of these fires are simply the results of 
carelessness. Instead of taking proper 
precautions and exercising a minimum of 
care the users of the forest proceed with- 
out any thought. This is in spite of the 
fact that a law similar to the regulations 
of the United States within the National 
Forests is on the books. Human nature 
in both countries is indeed the same 
despite the fact that a muddy river 
separates the two nations. 

The law states that fires made for 
cooking food must be small and made 
only at designated places, and that all 
inflammable material must be cleared for 
a radius of one meter. Also the fire must 
be completely extinguished before leav- 
ing camp. Failure to comply with these 
regulations is punishable by a fine of 
from $1 to $100. Codperation with pri- 
vate owners is sought and secured to 
establish camping places. 

3. Charcoal burners are responsible 
for a large number of fires due to in- 
adequate supervision of their kilns. Mr. 
Gaitan urges these people to exercise 
greater watchfulness over their kilns. 

4. Lightning in the dry season con- 
tributes materially to the fire problem 
_ of Mexico. Studies and maps have been 
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made of the lightning zones so that 
when lightning storms occur a fire fight- 
ing force held in readiness can be sent 
to these zones immediately. 

5. Smokers are apparently as serious 
a danger in Mexico as in the United 
States. To quote Mr. Gaitan, “it is 
impossible to calculate the fires caused 
by the carelessness of persons who smoke 
in the woods.” The danger from the 
smoker is realized, as witness the law: 
“ Inside of the forest boundaries the dis- 
charge of flint-lock guns and the throw- 
ing away of lighted cigars and cigar- 
ettes or any other lighted object is pro- 
hibited.” 

6. Hunters in Mexico constitute a 
serious menace and contribute more than 
their share of fires. The hunters in the 
United States usually cause fires by 
leaving their camp fire unextinguished 
or by throwing away lighted cigarettes 
or cigars. In Mexico the cause itself is 
different, lying in the use of ancient 
flint-lock guns that are now banned from 
the national forests of Mexico. 

7. Locomotive fires have become so 
numerous throughout the regions tra- 
versed by the railroads that corrective 
legislation has been passed. The instal- 
lation of spark arresters and the clearing 
of rights of way has been made manda- 
tory. 

8. The sky-rocket problem is not 
unique in Mexico. If the National For- 
ests of the United States were not closed 
to the use of fireworks the same problem 
would exist with us. The Indian fes- 
tivals, which are numerous in Mexico, 
must have their display of fireworks and 
one of the chief display features is the 
discharge of sky-rockets into the air. Mr. 
Gaitan recommends that the municipal 
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authorities take steps to reduce this haz- 
ard to a minimum. 

9g. The Indian belief that the smoke 
produced by a forest fire brings clouds 
is shared by most Indian tribes in North 
_and South America. This results in in- 
cendiary fires, similar to those of Cali- 
fornia that are set to clean off the under- 
growth. As was the case in California 
educational steps are being taken to 
destroy this established belief. 

From the above it can be seen that 
Mexico is in the same position that the 
United States found itself years ago. 
Slowly the Mexican forestry profession 
is growing and advancing with each 
year’s passing. A fire protection system, 
modeled after that of the United States 
Forest Service, is being perfected. Work 
of an investigative nature is getting 
under way. There can be no doubt that 
Mexico is making gratifying progress in 
the handling of its forest resources. 

ARNOLD N. WEBER. 
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“Butrron, Butron, WuHo’s GoT THE 
Button?” 


The life of the forestry movement in 
this country is brief, and only since the 
dawn of the twentieth century has any 
real program been developed or followed. 
In any pioneering there are bound to be 
errors—both of omission and commis- 
sion. Foresters were not exempt. 

First were the “ few enthusiasts,” who 
entered the infant profession and en- 
deavored to lead the country from its 
accustomed channels of destructive use 
of the forests to the uncharted lane of 
selective and protective logging. Like 
some great eagle imprisoned in a cage 
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they battered their wings unavailingly 
against the bars of the lumber industry. 
Instead of their counsels being sought 
by the operators, their impetuousness and 
revolutionary theories quickly led to 
their being classed as dreamers and so- 
cialists. They served their purpose, how- 
ever, for their colorful careers focused 
the spotlight of publicity on the forests 
and awakened the public to forest con- 
sciousness. 

Years passed, and a new class of for- 
esters came into power. They were edu- 
cated more broadly and stressed utiliza- 
tion rather than production. They saw 
how unavailing had been the active cam- 
paign of the “enthusiasts”? against the 
lumberman, so they adopted the idea of 
getting the lumberman to practise some 
phase of forestry after a fashion. In 
order to get even this minute concession 
other forestry doctrines were allowed to 
be ignored, and from this class the lum- 
ber companies drew many of their oper- 
ating executives. Forest protection was 
emphasized, and because the companies 
could readily appreciate its significance, 
great strides in that phase of forestry 
have been achieved. 

Their next step was to spread the 
gospel of inferior species and of cutting 
cycles. Many of the large companies had 
cut out their original holdings, but still 
had second growth, hardwoods, and in- 
ferior softwoods left. The foresters ex- 
plained the value of cutting this timber 
and told how a short rotation could be 
maintained by pulp mills, since pulp- 
wood does not require as large material 
as sawlogs. 

Today spruce, the best pulpwood, is 
practically controlled by a relatively few 
large companies, which are harvesting it 
rapidly to feed the ever hungry maw 
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of the metropolitan presses. But paper 
can be made of most woods and of many 
other raw materials. Spruce, on the con- 
trary, has other uses for which a substi- 
tute has not yet been produced. Spruce 
makes excellent pattern and flask lum- 
ber. It does not warp. It is soft, pliable, 
and readily worked. It is light in color, 
and has no distinctive or hard grain. It 
is light in weight, seasons readily with- 
out checks, and is typically small-knotted, 
so that even in its common grades it is 
suitable for flasks. 

Not all of the indigenous species of 
spruce are suitable for pattern lumber, 
but Picea canadensis, the white spruce 
of the Lake States and Canada, is not 
only the best pulp species but likewise 
makes the best pattern and flask lumber. 
Thousands of acres of this species are 
being cut every year for pulp, thus wast- 
ing priceless pattern stock for future 
generations. In Northeastern Minne- 
sota, in Koochiching, Itasca, Lake, 
St. Louis, and Cook counties, is a poten- 
tial supply of pattern lumber for genera- 
tions. Yet with this last great stand of 
timber in the wildest but most accessible 
vacation ground in the United States 
being wasted by pulp companies, no for- 
ester’s voice has been raised in protest. 

Two mighty corporations are daily 
extending their railroads into this terri- 
tory, endeavoring to freeze one another 
out; and their operations are not only 
approved but are held up as examples by 
the foresters of the country. Genera- 
tions hence will need pattern and flask 
lumber and it will have to be imported 
if obtained at all. A great deal of this 
spruce, now too small for pattern stock, 
will be large enough fifty years hence, 
but today the trees down to 6 inches in 
diameter are taken. 


JOURNAL OF FORESTRY 


The state of Minnesota and the fed- 
eral government both have large forests 
in this area. It is studded with lakes, 
but the foresters are permitting and con- 
doning the erection of dams that flood 
the timberland and destroy its sylvan 
beauty, in order to secure sufficient water 
to grind spruce pulp. If this destruction 
continues future generations will have to 
import their pattern and flask lumber, 
for which no satisfactory substitute has 
yet been found, if indeed they can obtain 
it at all. 

We have had the “ enthusiasts ’’ who 
antagonized the industry by dogmatic 
theories that were not practical at that 
time. We now have the “ lackadaisy ” 
forester, who follows the line of least 
resistance, falling prey to the operator 
who takes him over his operations, calls 
him a good fellow, and plays the spot- 
light on his forest protection while ruth- 
lessly misusing the more important utili- 
zation. The pendulum swings from one 
extreme to the other. ‘The forester of 
tomorrow, and to some extent he is al- 
ready emerging from his chrysalis, will 
be a real leader in his profession. He 
will not be dogmatic in theory that prac- 
tice proves impossible ; neither will he be 
forgetful of the fact that unless he dis- 


plays leadership in solving the problem | 


of maintaining industry without injury 
to its future life, that problem will de- 
feat any plan of forestry he may devise. 

Diplomacy, tact, and vision are needed, 
and of the three vision perhaps is the 


— 
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all-important. It isn’t “ better seeds,” — 


“better trees,” “piling and burning 
brush,” etc., that will solve the problem. 
You cannot wag the donkey from the 
tail end. He is more apt to wag you. 


\ 
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These are problems that are purely labo- 


ratory in scope. The big problem is to 
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stabilize the lumber industry, and to 
show it how forests can be preserved for 
future generations without working an 
economic hardship on the present. 

Pershing insisted that the American 
soldier be taught open warfare despite 
the fact that every “old woman” who 
functioned in the government wanted 
the trench warfare of position taught by 
France and England to be substituted. 
Pershing was right, as the war was not 
ended until open warfare was resorted 
to. We have our “old woman” fores- 
ters who insist that “ forstmeister ” ideas 
of forestry must prevail. Our problem 
will never be solved by European meth- 
‘ods. Until American foresters develop 
an American plan, based on our peculiar 
situation, we shall continue to drift. 

The “ few enthusiasts” failed to de- 
velop adequate leadership. We haven’t it 
today—but it will come, and it is the 
young foresters now struggling up from 
the ranks who will correlate protection, 
silviculture, management, and adminis- 
tration with utilization, manufacturing, 
and transportation of lumber, and thus 
stop our national game between foresters 
and lumbermen of “ Button, button, 
who’s got the button? ” 

Wituram James O’NEIL. 
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CoMMENTS ON FoRESTRY EDUCATION 


November 8, 1928. 
Mr. P. A. Herbert, 
360 Prospect St., 
New Haven, Conn. 


My Dear HERBERT: 

It so happened that the October JourR- 
NAL reached my desk a few hours after 
you had left the College. Needless to 
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say I have read your article, ‘‘ Comments 
on Forestry Education,” with a great 
deal of interest. 

Concerning your general espousal of 
the need for vocational forestry train- 
ing—and indeed in the general principles 
expressed—I am in accord. However, 
I am differing from you along certain 
lines, and if you care to hear them, here 
they are: 

1. I do not believe it will ever be pos- 
sible or desirable to have the junior col- 
leges or senior high schools “ assume the 
burden of vocational forestry training ”’ 
because they will not have the facilities 
to do so, the facilities being a well-trained 
faculty and a piece of forest under regu- 
lation or management. 

2. The statement that the “ schools 
should be glad to turn over to others 
those phases of forestry (I surmise you 
mean forestry education) that are on 
the margin between forestry and other 
educational divisions” depends upon 
what you call “other educational divi- 
sions.” Furthermore, it depends a great 
deal on the location of the school and 
the problems which confront its clien- 
tele. In this connection may I say that 
my own feeling has been that before the 
next quarter century has passed there 
will be a considerably smaller number 
of strong regional forest schools each of 
which will develop a certain special type 
of curriculum fitted to the needs of its 
own climate. For example, we in New 
York State would be very glad to cede 
the “grazing field” to the men in the 
West; in the same way we believe that 
the schools on the Pacific Coast have a 
unique opportunity in the way of fur- 
nishing logging engineers who are well 
grounded and well trained in silvicul- 
ture and have a proper conception of the 
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part that timber growing will play in 
our national economic program in the 
next century. I still believe that a pro- 
gram or a curriculum which envisages 
“city or esthetic forestry ” is decidedly 
advantageous to an institution like ours 
and that ‘‘ esthetic forestry ”’ constitutes 
the first step toward a motivating popu- 
lar interest in the program of economic 
forestry, particularly in a state like New 
Y ork. 

3. Concerning the statement, “no 
real teacher needs to have his appetite 
whetted by a constant or periodic dosage 
of research,” this is capable of several 
constructions. As I told you in previ- 
ous conversations, I believe that one or 
two regional problems of an investigative 
nature will do much in stimulating the 
minds of the men who teach—particu- 
larly where they are giving instruction 
in a young and rapidly growing field like 
forestry. Besides, a man who, year in 
and year out, purveys only second hand 
interest must invariably “ go stale.” 

4. Concerning your statement, “ true 
research positions in forestry are limited 
and will become more so as forest re- 
search advances,” I believe this is open to 
question. My own feeling is that unless 
forestry research overreaches itself the 
investigative positions will increase in 
number as the years come. We must 
base our recommendations on facts. 

5. I also am inclined to question the 
fact that “‘ most highly specialized inves- 
tigative problems can be handled more 
effectively by those trained in the pure 
sciences.” ‘This observation of yours 
raises the question of whether we get 
better investigators from the graduates 
of an engineering school who have 
received a veneer of forestry education, 
or whether men who have had a forestry 
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education first and the highly specialized 
mathematics or scientific training after- 
wards make the best researchers. 

My own feeling has been that if the 
fundamental training in a forestry school 
is broad enough—and I would certainly 
include all the cultural subjects possible, 
such as history, English, economics—by 
all means the forestry college graduate 
makes the best man. 

However, again let me say that I en- 
joyed reading your article very much 
and believe that the question of forestry 
education requires all the thought that 
the best minds in the profession—and for 
myself I would solicit opinions of those 
outside of the teaching field—can give to 
the problem. 

Cordially yours, 
FRANKLIN Moon. 


November 21, 1928. 
Dean Franklin Moon, 
New York State College of Forestry, 
Syracuse, New York. 


Dear Dean Moon: 

I discussed with Dean Graves your 
letter of November 8 commenting upon 
my ideas on forestry education. The 
Dean seemed to think that our differ- 
ences were largely a matter of degree 
and of definition. : 

1. My suggestion that it might be pos- ; 
sible in the future to conduct vocational — 
forestry training in junior colleges and 
senior high schools was made with the 
proviso that they have the requisite fa- 
cilities. Requisite facilities might mean 
not only a regulated forest, but milling — 
and other utilizing processes, all carried 
on in a practical, businesslike fashion. I — 
underscored those words because I would — 
emphasize the point that the business — 
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must be handled as a going concern and 
the pupils taught the art of the forestry 
business. There are a number of smaller 
universities such as the University of the 
South and Marquette University which 
_ Possess timber tracts that could be con- 
verted into immediate yield, regulated 
forests, but the utilization further than 
woods have to be carried on cooperatively 
similar to the Antioch plan. 

Of course, the codperative plan can 
be carried still further, eliminating the 
need of the schools having any extensive 
equipment. Thus, satisfactory vocational 
training would be obtainable from a high 
school in Glens Falls, for instance, if a 
satisfactory codperative agreement could 
be worked out with the wood-using in- 
dustries in the city, such as the Finch- 
Pruyn Paper Company, whereby the 
boys would work a minimum of, let us 
say, six months each in the woods and 
the factory. Here they would learn the 
art and to apply the smattering of the 

science they secure in their theoretical 
training. 

2. The suggestion that the forest 
schools limit their teaching to a narrower 
field was actuated by the knowledge that 
most of the schools are not sufficiently 

supported even to carry out that limited 
function. I certainly would not for a 
moment suggest that the New York State 
College of Forestry abandon its city for- 
estry course as I know that you have 
both a good course in landscape archi- 
tecture and also have the wherewithal to 
carry it on successfully without curtail- 
ing your forestry work. It really matters 
little where a subject is taught so long 
as it is taught well and, in the case of 
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state institutions, with a minimum ex- 
penditure of the taxpayers’ money. 

4 and 5. My thought in connection 
with the demand for research workers in 
forestry is predicated on the theory that 
as our research advances it will become 
more fundamental, and more necessary 
that men be versed in one basic science, 
and not only have a superficial knowl- 
edge of a half dozen as the foresters do. 
For that reason I think that the number 
of positions open to men with an ordi- 
nary forestry training in the field of re- 
search will become more limited after 
the present embryo stage of forest re- 
search has passed. 

I agree with you fully that the train- 
ing of the average forester should be 
broad, including cultural subjects. How- 
ever, I fear that as research advances 
and becomes more involved, the average 
research worker will find that the spe- 
cific detailed knowledge of his specialty 
that must be learned before he can begin 
where his predecessor left off will give 
him little time for broadening himself. 
In other words, I picture our future re- 
search worker as hopelessly ignorant of 
all other subjects than his specific field. 
The Forest Products Laboratory is rap- 
idly reaching this stage (last year I heard 
one of the foresters there explaining to 
one of their most productive scientists 
what was meant by D. B. H.!). To 
guide these narrow specialists will re- 
quire administrators and codrdinators of 
research, foresters, if you will, with a 
broad, general training. Such men are 
already in charge at Madison and will 
in time also be the directors of the several 
Experiment Stations. 

Very sincerely yours, 
P. A. HERBERT. 
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EpuCATION AS AN OUTSTANDING For- 
ESTRY NEED IN THE SOUTHERN 
APPALACHIANS * 


Apparently we are all agreed that for 
forestry to prosper in the Southern Ap- 
palachian region the primary need is ef- 
ficient fire protection. Public education 
in fire prevention is by far the most im- 
portant phase of that protection problem. 
What are the possibilities and methods 
in this direction from the standpoint of 
education? Perhaps we can list most of 
them thus: 

1. The press. 

2. The motion picture and stereop- 
ticon. 

3. Other printed matter, 
pamphlets, blotters, posters, etc. 

4. The forestry talk or lecture. 


such as 


5. Forestry exhibits, as at fairs. 

6. National, state, 
forests, to serve as concrete examples. 

7. Forestry legislation and law en- 
forcement, in their educational aspect. 


and community 


There are two items in that list that 
I want to stress particularly. They are 
the motion picture and the publicly 
owned forest. To my mind they afford 
much the greatest educational possibili- 
ties per dollar of cost. And we must be 
ever mindful of that bogey of cost. 

It has been my observation that no 
form of talk, or printed matter, or even 
of actual educational display, accom- 
plishes results as easily and completely 
as does a show of forestry motion pic- 
tures. And it has the distinct advantage 
of appealing equally to children and 
grown-ups. I, for one, am not convinced 


*Taken from a paper presented before the 
Appalachian Section, Society of American 
Foresters, Raleigh, North Carolina, December 
10, 1928, 
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that most of our educational campaigns 
should be directed solely at the children 
in their schools. Children learn much 
more quickly by the example of their 
elders than by constructive thinking for 
themselves. This is especially true in 
the type of rural life we find in our 
southern mountains, where school terms 
are very short and where much the 
greater part of the child’s life is spent 
under the direct influence of its parents. 
Also, the fact that motion pictures are 
still very much of a novelty in the moun- 
tains serves to bring out audiences of 
both young and old in amazing numbers. 
It is still true, and probably will always 
be, that we learn faster and more will- 
ingly through the medium of pictures 
than through the medium of words. 
Furthermore, we must remember that to 
large numbers of our mountain people 
reading of the printed word, while pos- 
sible, is nevertheless something of a task. 
Granted that illiteracy is decreasing, the 
very nature of the country renders its 
complete wiping out highly improbable. 
Meanwhile, we have in the motion pic- 
ture an agency that is of both immedi- 
ate and lasting appeal. 


The importance of publicly owned } 


forests I also wish to emphasize. Tom 
Gill once wrote of some New England 
community forests as “ Show Windows 


of Forestry.” That term exactly ex- 


presses their educational value. 


Those of us who have had to do with © 


the National Forests of this region have 
had opportunity to observe the way they 
crystallize public opinion in favor of for- 
estry practice. They illustrate the old 
rule of teaching by example, and are 
more than worth their cost for that 
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reason alone, aside from their intrinsic — 


value. In the Northeast particularly has 
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the idea of state and community forests 
taken great hold. So thoroughly have 
they convinced the public of their worth 
that large appropriations are constantly 
being made to add to them. The South- 
east, on the other hand, is sadly lacking 
in this respect. Let us scatter state for- 
ests throughout our mountain region and 
we shall have fired the biggest opening 
gun in our effort to obtain a public 
forest-mindedness. 

A particularly appealing avenue of 
approach which is a phase of this “‘ show 
window ”’ forestry is through exemplary 
forest plantations. In the public mind 
forestry means reforestation perhaps as 
much or more than any other one thing. 
We have, then, an extremely fertile field 
for educational work in the establish- 
ment, on either public or privately owned 
land, of forest plantations on any scale 
we may chose to make them. ‘These 
represent again the value of teaching 
by example. 

I have listed the press as a vehicle for 
the putting across of an educational cam- 
paign. Were we dealing solely with edu- 
cation in the matter of fire protection, 
we should be concerned very largely with 
that part of the press that has a rural 
circulation, since that is where our pre- 
vention propaganda is needed most. 
However, as we are considering educa- 
tion in a more general way, we must 
take advantage of the metropolitan press 
as well. Of particular importance is the 
press in arousing public sentiment favor- 
able to the sort of forest legislation the 
mountain region needs. A point to re- 
member is that the press invariably 
reaches that class of people who are most 
intelligent, most active, and from whom 
we can expect earliest results. What is 
true of the press is true also of other 
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printed matter, such as posters and pam- 
phlets. Such matter is apt to be more 
localized in its influence than the press, 
but it is also apt to carry greater weight 
in that locality of influence. 

The place of the forestry talk or lec- 
ture and of forestry exhibits in an edu- 
cational campaign is obvious. “They are 
both important, and well worth their 
salt, so to speak. However, they have 
weaknesses. A lecture or talk, unaccom- 
panied by pictures or other tangible ex- 
hibits, is not what the showman would 
call “a box office success.” Its chief 
value is as a bit of supplementary propa- 
ganda to a picture show or other exhibit. 
Likewise, the forestry exhibit alone is not 
particularly successful. It is generally 
placed in the midst of other equally at- 
tractive and unrelated exhibits, and there 
is no special likelihood that its lesson will 
be emphasized. 

There is considerable educational 
value in the enforcement of existing leg- 
islation and in the enactment of still 
further needed legislation. Entirely 
aside from the benefits from such legis- 
lation in itself, it has a wonderful moral 
effect and therefore a great educational 
value for the public mind. The mere fact 
that a state has a set of laws designed 
for fire protection is excellent capital to 
use in working up further forestry sen- 
timent. Furthermore, a concrete exam- 
ple of enforcement of such laws, given 
proper publicity, is excellent education 
of the public mind in the importance of 
forestry. 

It is not easy to arouse the average 
man’s interest in forestry as a business 
proposition. Why not, then, try some 
other avenues of approach? Immedi- 
ately, of course, the idea of forest prac- 
tice as an esthetic measure suggests it- 
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self. Often, indeed, this is the best 
method of approach. Another point: 
Mr. Average Man is not at all hard to 
interest in matters pertaining to game 
and fish; even if he is neither hunter nor 
fisherman, he has an active interest in 
wild life. Why not capitalize that inter- 
est, work with it, and gradually use it to 
show that such wild life is utterly depen- 
dent upon the forest, and therefore upon 
the practice of forestry? Conservation 
of all natural resources is a single study, 
and education dealing with any one 
phase must also touch upon the others. 

To put the entire matter in a nut- 
shell—if everyone, or even if a majority 
of our people, in the southern mountains 
knew about their forest situation what 
the foresters know about it, immediate 
action would be taken to remedy the 
faults. It follows, then, that one of the 
forester’s primary duties is to acquaint 
the people with those facts. In short— 
forest education. 


W. K. BrIcHLeEr. 


BR 


Are Foresters BIOLOGISTs OR 
Economists ?* 


In the training of foresters, much 
stress has been laid lately on the physical 
and biological sciences. Some forest 
schools take pride in the emphasis that 
is laid in their curricula upon physics, 
chemistry, zoology, and botany. Any 
curriculum taken at random shows the 
preponderance of physical and biological 
sciences as the basis of the average for- 
ester’s training, and the almost entire 
absence of preparation in economics. The 
recent development of forest experiment 
stations and the demand for men especi- 


*From The Timberman, January, 1929. 
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ally trained in the exact sciences has 
given impetus to this emphasis, says the 
JOURNAL OF FORESTRY. 

Yet, if one would stop and analyze the 
activities of the average forester in actual 
life, the knowledge which comes most 
into play is in the field of economics. 
Take the supervisor of a national forest. 
The problems that confront him, for 
example, such expenditure of money as 
will secure the greatest economic bene- 
fits to the community, the economic im- 
portance of the timber resources of his 
forest to the wood-using industries of 
the region, problems of appraisal, selling 
and marketing, are all of economic 
nature. 

The work of a private forester with a 
company or in a consulting capacity at 
the present stage of forestry develop- 
ment, is almost exclusively economic in 
character. Whether it is financial re- 
organization of the company’s invest- 
ments from a “cut out and get out” 
policy to a sustained yield basis, whether 


the application of this or that method — 


of cutting as it relates to present returns 


or future investments, whether it is a 


problem of forest taxation, advisability 
of retaining or abandoning cut-over 
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lands—all are problems which call for 


a high degree of economic training and 
sound economic judgment. 

‘The state forester, when he plans his 
fire protection, must think in economic 
terms, of labor and equipment outlay, 
material and money damages, and the 
relation between cost of prevention and 
suppression and the values involved. 

This is not a plea for economic train- 
ing to the detriment of the exact sciences, 
but for a balanced training, which 
would give the student better prepara- 
tion to face the realities of life. 
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ALLEGANY SCHOOL OF NATURAL 
History 


The Allegany School of Natural His- 
tory, conducted by the Buffalo Society 
of Natural Sciences, in codperation with 
the New York State Museum, and affil- 
iated with the University of Buffalo, 
will be open for its third season, July 5 
to August 24, in the Allegany State 
Park. ‘This school was established in 
1927 to meet the need for well-qualified 
teachers of natural history which has 
developed with the increasing demand 
for instruction in the natural sciences, in 
public preserves, national, state, county, 
and municipal, and in private camps and 
summer schools. 

The school is located on a new lake 
made by damming Quaker Run, a trib- 
utary of the Allegany River, which 
drains the southern part of Allegany 
State Park, a tract of 60,000 acres in 
Cattaraugus County, in southwestern 
New York, 70 miles south of Buffalo. 
It is within a mile of the Pennsyl- 
vania line, across which is a larger 
public preserve, the Allegany National 
Forest, containing virgin timber and 
large wild game. The park contains 
largely second growth timber, now re- 
turning to large size, with some virgin 
stands. The predominant trees are of 
the beech-birch-maple type, northern in 
their affinities, and an even more strik- 
ing evidence of a former sub-arctic cli- 
mate is a small stand of balsam fir, prob- 
ably a relict from post-glacial time. The 
valleys have more southern forest trees, 
such as oak, hickory, and chestnut. 

Geological features of interest in the 
Park and environs are phases of glacia- 
tion found at the terminal moraine of 
the great continental ice sheets, which 
stopped north of the bend of the Alle- 
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gheny, and left the Park area uncovered 
by the usual debris; and richly fossilifer- 
ous strata everywhere in the region. 

The teaching staff will again be headed 
by Dr. Robert E. Coker, Professor of 
Zoology, University of North Carolina, 
who has been director since after the 
school was established, and who will 
teach field zoology. 

Prof. Allen C. Tester of the Uni- 
versity of Iowa will again teach field 
geology; Mr. Aretas A. Saunders, of 
the Central High School, Bridgeport, 
Conn., will teach the natural history of 
birds; and Mr. William P. Alexander, 
field naturalist of the Buffalo Society of 
Natural Sciences will again teach general 
nature study. A new member of the 
faculty will be Leslie A. Kenoyer, pro- 
fessor of biology, Western State Teach- 
ers College, Kalamazoo, Mich., who 
will teach field botany. 
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Bronze TasLtet Honors DiscovERER 
oF CoLorapo BLUE SPRUCE 


One of the important events during 
the Denver meeting of the American 
Association of Nurserymen, in the sum- 
mer of 1928, was the unveiling of a tab- 
let in honor of Dr. A. A. Parry, discov- 
erer of the Colorado blue spruce which 
has come to fill such an important place 
in decorative planting and, consequently, 
in the business of the average nursery- 
man. The particularly fitting part of this 
is that the tablet was placed in Bear 
Creek Canyon, one of the choice scenic 
spots of Colorado and the native haunt 
of this far-famed tree. The tablet is 
mounted in a large boulder immediately 
beside the road where it comes to the 
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notice of every passer-by. It bears the 
inscription : 
In Honor 
of 
DR. A. A. PARRY 
Discoverer of 
The Colorado Blue Spruce 
1852 
Erected by 
The American Association of 
Nurserymen, 1928 
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Forestry LIBRARY FOR SALE 


The library of Frank J. Phillips, for- 
merly in charge of the Department of 
Forestry at the University of Nebraska, 
is for sale for the benefit of his son Frank. 
Any one interested can secure details 
from Miss Olga Vondracek, 1436 Fifth 
Avenue, Cedar Rapids, Iowa. 
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THe ENGINEERING INDEX SERVICE 
InpDExES THIS JOURNAL 


THE JouRNAL OF Forestry and 
1700 other journals in all languages are 
fully indexed—every issue, as soon as 
published—in a set of cards maintained 
by the Engineering Index Service. This 
was instituted in January, 1928, and is 
to be found in the Public Libraries of 
Newark, Cleveland, Bridgeport, Balti- 
more, and the John Crerar Library, 
Chicago. In Newark this mammoth in- 
dex to the latest engineering literature 
can be consulted in person from 9 A. M. 
to 9.30 Pp. M. at the Public Library, 
which also answers inquiries by mail or 
by telephone. 
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SociAL SCIENCE ABSTRACTS 


Foresters will be interested in the new 
“ Social Science Abstracts,” a monthly 
abstract journal of all new material in 
all languages in the fields of cultural an- 
thropology, economics, history, human 
geography, political science, sociology, 
and statistics. This journal will contain 
abstracts of all forestry articles in the 
JouRNAL OF Forestry and elsewhere 
falling in these fields. The “ Social Sci- 
ence Abstracts” began publication in 
March at 611-613 Fayerweather Hall, 
Columbia University. The subscription 
rate is $6.00 per annum. 
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MANUFACTURE OF SKIS FROM BIRCH * 


The sport of skiing has become increas- 
ingly popular in Sweden during the last 
few decades. Not only are the foresters 
nowadays able to use the ski but the 
majority of our countrymen have learned — 
to love and pursue this incomparable 
sport, which really deserves the name of 
“the sport of sports.” 

The use of skis dates far back in his- 
tory. In Scandinavia and Finland we 
read in the myths and heroic tales of skis 
being used from time immemorial. Skade 
was thus the goddess of ski running and 
Uller was called the ski god. It is said 
of Uller that his skis were of the kind ; 
that could be used as well on water as on 
snow. 


*Mr. Elgstrand, the author of this note, is 
a Swedish forester, and has charge of two _ 
important and busy Royal Swedish Forests _ 
near HAllnias, in Swedish Lapland. The note — 
was furnished and edited by Jno. D. Guthrie, 
who spent some time with Mr. Elgstrand on 
his forests a few years ago. 


NOTES 


In connection with the progress of the 
sport of skiing the demand for ski wood 
_has greatly increased, and many domestic 
as well as foreign woods have come to 
be used for ski manufacture without be- 
ing able to displace birch, from which 
the majority of the best Swedish skis 
are made. 

Ski Material. Straight-grown “ glass ” 
birch is best for ski-material. The wood 
must be straight-splitting and as far as 
possible entirely free from knots. There 
must be no limbs or outgrowths on the 
trunk. Smooth, white bark all the way 
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The sawing is done in different ways 


‘according to the top diameter of the log, 


as illustrated in Figure 1, where the aver- 
age dimensions are given. The end di- 
mensions of the ski stock are usually 2 
inches in height and 34 to 3% inches in 
width. 

In sawing the ski stock the wood is 
graded as follows: 

1. Wood free from knots. 

2. Knots only on the upper side of the 
material. 

3. Knots on both sides of the wood, 
i.e., knots going through. 


LOT AT ID 6S VE 7 OD fO-swles, 
SS ee ee es es ee es 


Fic. I. 


down to the root usually characterizes 
good stock. The best ski birch is gener- 
ally found mixed with spruce and other 
species along streams or on north slopes. 

The cutting of the trees is best done 
during the height of winter. Generally 
the trunk is cut in lengths of 10 feet with 
a minimum top diameter of 6 inches 
(possibly 54 inches, if the wood is quite 
straight-splitting). The average size is 
generally between 7 and 8 inches at the 
top. The trunks are then taken to the 
- mill where the ski material is sawed with 
a circular saw in such a way that the 
outside wood will form the slide surface, 
or bottom, of the finished ski. A ski cut 
out in that way will get a good “ span,” 
or “bow,” and does not. twist easily. 


How Ski Material is Sawed from Birch. 


Wood of grade 1 is twice as valuable, 
and that of grade 2 one and a half times 
as valuable as that of grade 3. 

After sawing, the ski stock is piled for 
drying. Here it has to be looked after 
so that the “ span,” or bow, will be right. 
A natural span of sufficient height is al- 
ways best and lasts longest, but unfor- 
tunately is fairly rare. If the wood is 
piled loosely for drying some natural 
span is usually obtained, but in most 
cases this has to be increased by artificial 
means. 

The artificial span is obtained in sev- 
eral different ways. The best and most 
durable results are obtained by tying two 
new-sawn strips together by wire, with 
the slide-surfaces towards each other and 
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a span log of 44 to 5 inches between 
them. The material tied together in this 
way is piled early in the spring in a dry 
place, exposed to both sun and wind. It 
remains here until the beginning of fall 
when it is put in a drying room. 

The drying house usually contains two 
or more rooms, so that the drying can 
go on undisturbed in one room while the 
putting in or taking out of the wood is 
going on in the room without heat. 
Shavings, chips, etc., from the factory are 
used as fuel and the maximum tempera- 
ture is generally run up to 40° C. After 
about three weeks—or in November— 
the wood is dry and ready for further 
manipulation in the factory. 

Ski Manufacture. The making of skis 
varies considerably in different factories. 
The following method is used at one of 
the smaller factories producing about 
2500 pair of skis each year: 

The wood is first sawn to a fixed 
length. The slide surface is then ar- 
ranged to get the span even and after 
that one border of the ski is placed at 
right angles to the slide surface on a 
planing machine. The wood is then 
screwed up on a model ruler. After this 
the width of the ski is matched out and 
the wood is sawn on a circular saw a few 
millimeters wider than the measure 
states, whereupon the other border of 
the ski is planed on the planing machine. 
The upper profile of the ski is then sawn 
out in a ribbon saw according to the 
model ruler, which is laid on the wood. 
The ski is then ready to be brimmed. If 
the span is not enough this must be cor- 
rected immediately before or at the same 
time as the brimming. The wood is 
treated with steam, after which it is 
placed in a so-called “‘ span-ladder ” with 
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a “brimming rule” where both span 
and brim are obtained. The borders of 
the brim are then shaped on the planing 
machine when the footstep is also shaped. 
The hole for the toe strap is made by a 
so-called cutting machine with a chain 
saw. After this the ski is again carried 
to the planing machine, where the con- 
cavity on the upper surface is made by 
the help of a model frame and the 
ledding-line under the ski is made. 

Now the ski has its final shape and 
there remains only polishing and preserv- 
ing. The polishing is partly done on a 
polishing plate with sandpaper, partly by 
hand with plane, rasp, and sandpaper. 
Stain, wood tar, and polish are finally ap- 
plied for preserving the wood and the 
ski is ready for the market. The leavings 
are utilized to a large extent for staffs, 
parts of chair toboggans, and many other 
uses. 

It is obvious that many a Swedish 
wood owner could gain considerably in- 
creased profit from his birch wood by the 
selling of ski birch. As for our ski indus- 
try, it is desirable that the supply of good 
raw material be made easier to obtain. 
As it is now, necessary ski material is 
often transported from a distance and 
the freight rates react considerably on the 
market price of the finished skis, some- 
thing that the price lists from our fac- 
tories show clearly enough when our 
prices are compared with current prices 
in Finland or Norway. Therefore our 


efforts should be directed toward keep-— 


ing our production of skis fully abreast 
with the product from the neighboring 
countries, not only as to the quality but 
also as to the price. 

AXEL ELGSTRAND. 
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Harpwoop DIMENSION STOCK IN 
New ENGLAND* 


Special kinds of dimension stock have 
been manufactured for a long time, such 
as band-sawed stock, bending stock, plane 
blocks, and last blocks. 

The manufacture died down during 
and immediately after the war, with a 
subsequent big increase since 1924. There 
is a big field for future development if 
kinds, sizes, and prices can be standard- 
ized. 

Dimension stock in New England is 
_made from lumber or lumber waste, from 
sawmill waste (as edgings, slabs, etc.), 
and from the log or bolt. The first 
method is the most common and best for 
flat stock, bending stock and band-sawed 
stock. The second method is used largely 
at big mills which, since they do not fig- 
ure the waste as worth anything, can 
produce at the lowest price, and can, in 
fact, determine the price for much of the 
dimension produced by the other meth- 
ods. The third method is almost uni- 
versally used in making 90 per cent and 
_log-run squares, and holds much promise 
for the future in making clear squares if 
proper drying methods can be developed. 

At most efficient mills with the best 
supply of low-priced lumber (the sidings) 
the average cost of dimension stock de- 

livered to the customer is at least $65 per 
thousand board feet for the easiest kinds 
to manufacture. The cost of dimension 
stock made from sawmill waste, as re- 
ported by several good mills, without 
crediting anything to the waste or charg- 
ing any overhead, is from $25 to $35 per 
thousand feet f. 0. b. cars shipping point. 


1Taken from a paper presented before the 
New England Section, Society of American 
Foresters, Hartford, Conn., January 31, 1929. 
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Clear dimension niade from the log 
or bolt should compare favorably in cost 
with that made from lumber. The cost 
of drying and the waste in drying are 
the large unknown factors at present. 
The cost of manufacture of 90 per cent 
clear dimension from the bolt depends a 
good deal on the cost of the bolt, but 
averages between $40 and $50 per thou- 
sand feet, f. 0. b. cars shipping point, the 
real cost being nearer the latter figure 
than the former. The cost of manufac- 
ture of kiln-dried and glued-up dimen- 
sion stock is far in excess of the mere 
cost of the drying, because of the larger 
plant and investment involved, the waste 
in kiln drying, and the extra labor. 

It has seemed to me that a very good 
market for much of our second growth 
New England hardwood is railroad ties 
and dimension stock from the side- 


boards—cutting lumber from only the 


very largest and finest logs. All of our 
New England species have a market, ex- 
cept perhaps soft maple, the market for 
which is very limited. Many species must 
be kept separate and have different mar- 
kets, especially oak, ash, rock maple, 
beech, and birch. 

The potential buyers of dimension 
stock are any manufacturers who use 
hardwood cuttings of uniform size in 
large quantities. The cabinet maker who 
makes very few things alike cannot prof- 
itably buy dimension stock. The chief 
industries buying are the furniture and 
chair manufacturers, the wood turners, 
the machinery and tool manufacturers, 
and the house finish manufacturers. 

The opportunities in dimension stock 
manufacture may be summed up as fol- 
lows: 

1. Dimension manufacture is especially 
adapted to the small unit in rural New 
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England, which has a local and low- 
priced supply of logs or lumber, intelli- 
gent local labor, and low overhead. 

2. It is essential to success in dimen- 
sion manufacture that the product be 
sold before it is made because of the wide 
variety of kinds, specifications, and sizes. 

3. A thorough knowledge of quality 
and other requirements is essential for 
successful manufacture. Much more ac- 
curacy of manufacture is needed than in 
the manufacture of lumber. 

4. Successful dimension manufacture 
requires a varied market for its product. 
For example, one buyer of dimension will 
buy the long cuttings, while another 
must be found for the short cuttings; one 
customer will pay extra for rock maple, 
while another will take rock maple but 
will pay no more for it than for birch. 

5. The dimension industry cannot be 
termed a real industry as yet. It is dis- 
organized, casual, with no real standards 
of product, quality, or prices. It seems 
to be ready to become a real industry if 
some intelligent agency such as the Gov- 
ernment, a producers’ association, a 
wholesaler, or a group of wholesalers, 
will take hold in a broadminded and in- 
telligent way and establish uniform 
standards of quality and product so that 
the buyer may be sure that he will get 
what he buys on the delivery he needs. 
I am confident that the buyer will then 
be willing to pay a fair price, and that 
dimension stock at a fair price will show 
a great savings to all manufacturers for 
whom it is adapted over the cost of buy- 
ing lumber. I believe that the dimension 
business is the next step in the evolution 
of the lumber industry and that the time 
is ripe for putting it on a firm footing. 

Pau. D. KNEELAND. 
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PuLpwoop ConsuMPTION IN 1928 * 


Reports from 85 companies which in 
1927 contributed 43 per cent of the 
total United States consumption indi- 
cate nearly a 5 per cent increase in pulp- 
wood consumption in 1928. Prorating 
the 1928 indicated increases on the basis 
of the 1927 total pulpwood consumption 
as revealed by the Bureau of the Census, 
the total 1928 pulpwood consumption 
amounts to about 6,985,000 cords, the 
greatest yearly consumption on record. 

The reports show increases in all pulp- 
wood consuming states except three, in 
two of which material decreases are in- 
dicated. The greatest increase appears 
to be in Washington, where five mills 
which reported 50 per cent of the 1927 
consumption consumed 37.5 per cent 
more pulpwood in 1928 than in 1927. 
Decreases are indicated in New York 
and in Vermont and New Hampshire. 
In each case, however, the per cent of 
the total number of mills covered is not 
sufficient for a fair sample. 

Analysis of the reported consumption 
shows increases in the consumption of all 
major pulpwood species except poplar. 
The largest increases occurred in im- 
ported spruce and in balsam fir. There 
was marked reduction in the use of hem- 
lock and domestic spruce in Wisconsin 
in 1928 and a greater use of imported 
spruce and balsam fir. Wisconsin mills 
have been using more and more im- 
ported spruce yearly since 1922. The 
1928 use will be far and away the 
largest in the history of the industry. 

In Michigan also less hemlock was 
used in 1928. The decrease in Michi- 
gan, however, was compensated by in- 


*From Pulpwood, Vol. 2, No. 2, February, 
1929. 


NOTES 


creased use of domestic wood, particu- 
larly spruce. The marked increases in 
the use of hemlock in the West more 
than balance the decreased use in Michi- 
gan and Wisconsin, with the result that 
the total consumption of hemlock in 
1928 exceeds that of 1927 by 4.3 per 
cent. 

The reported figures of the 85 com- 
panies indicate continuation of the trends 
which became markedly evident in 1927, 
namely ; decreasing consumption of pulp- 
wood in New England and the Middle 
Atlantic States, little variation in the 
Lake States, and rapidly increasing con- 
sumption in the west and south. The 
reports also indicate reduced dependence 
of the industry upon spruce, with a cor- 
respondingly greater diversification in 
quantities of other kinds of pulpwood. 
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First CONFERENCE OF MASSACHUSETTS 
Town Forest COMMITTEES AND 
OTHER BULLETINS OF THE MAs- 
SACHUSETTS FORESTRY 

ASSOCIATION 


Reports of the various benefits from 
_ projects already under way characterized 
the first conference of Massachusetts 
town forest committees which was held 
on December 7, 1928, at the State House 
in Boston. As might be expected, this 
was staged through the efforts of the 
Massachusetts Forestry Association and 
with the codperation of the State Divi- 
sion of Forestry. Impressive figures are 
given on the extent of the movement. 
Eighty towns have established or have 
voted to establish forests, with an aggre- 
gate area of more than 10,500 acres and 
a planting record of 1,900,000 trees. 
The most encouraging figure, however, is 
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the appropriation of $111,000 for the 
purchase and development of town for- 
ests. All of this has happened since the 
passage of the Massachusetts Town For- 
est Law in 1913. 

Guy A. Hubbard, City Forester of 
Fitchburg, reported 109 acres in four 
tracts for Fitchburg, which is credited 
with having established the first munici- 
pal forest in this country under state law 
in 1914. The poor of the city have been 
employed to some extent in the forest 
and paid for their services in fuel wood. 
Sale of products has returned to the 
treasury most of the money appropriated 
for the forest and the tract is now com- 
pletely stocked with valuable commercial 
species. 

The town of Russell with only 1300 
people boasts the largest town forest. It 
covers 2570 acres and is used to protect 
the town watershed. A large number of 
trees have been planted and a definite 
program was laid down in 1926 for the 
planting of 30,000 trees a year for ten 
years. 

Petersham, upon the advice of the 
Harvard Forest, refused an offer of $10,- 
ooo for the timber on its Poor Farm, 
which was no longer to be used. Later 
the timber on a small portion of the area 
brought $5000 and the remainder of 
the 145 acres is now well stocked with a 
prospect of at least three more substantial 
cuts in the next 20 years. A town forest 
committee supervises the tract and has 
the good fortune to command the serv- 
ices of the Director and Assistant Direc- 
tor of the Harvard Forest. Many Poor 
Farms in Massachusetts have been sold 
for less than the value of the timber 
alone, but nearly one-fourth of all the 
town forests in the state were at one 
time town farms. 
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An interesting source of revenue from 
the Merrimac Town Forest is shade tree 
stock for street planting. Without dam- 
aging the stand, the shade tree bill of 
the town has been cut 50 per cent 
through the use of specimens taken from 
the woods. 

The sum of $600 was raised to pur- 
chase a town forest in 1925 by the town 
of Warwick, with a population of only 
364 people and a property valuation of 
$659,000. The town now has 100 acres 
with a small appropriation for annual 
planting and a record of 23,000 trees 
planted. This town is typical of 
those which must recover economically 
through rehabilitation of their forests. 

North Adams has 1120 acres cif water- 
shed land which it operates as a town 
forest. Figures on the annual growth 
represents almost a 20 per cent return 
on the investment. One-fourth of the 
town forests in the state are on water- 
shed land. 

Other towns reported use of their 
areas for general recreation, bird and 
game sanctuaries, and memorials; and 16 
towns were reported to have secured 
gifts of land for town forest purposes. 
Billerica is unique in this respect, having 
obtained 200 acres in seven different 
gifts. This town, through its committee, 
plans to secure one acre out of 15 of the 
total forest area, which would eventually 
mean a town forest of 1000 acres. 

The Massachusetts Forestry Associa- 
tion voted to extend its offer to plant 
5000 trees on any town forest which was 
established with more than 100 acres of 
area, and trees for planting are now 
furnished without charge by the State 
Division of Forestry. A resolution was 
passed requesting the Association to plan 
a second conference. Various phases of 
the town forest question were discussed 
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by Chief Forester H. O. Cook of the 
Division of Forestry, President Harvey 
N. Shepard of the Massachusetts For- 
estry Association, A. C. Cline, Assistant 
Director of the Harvard Forest, John H. 
Foster, State Forester of New Hamp- 
shire, C. R. Tillotson of the Forest Serv- 
ice, O. M. Butler of the American For- 
estry Association, and P. S. Ridsdale of 
the American Tree Association. A res- 
umé of Massachusetts town forest laws 
is included in the bulletin. The whole 
report is an impressive summary of real 
accomplishment in practical public for- 
estry. 


Other recent bulletins of the Massa- 
chusetts Forestry Association worthy of 
comment are reports of the county for- 
estry program committees of Middlesex, 
Berkshire, and Plymouth Counties. 
Each of these sketches the forest situation 
in the county, discusses obstacles to tim- 
ber growing, makes general recommenda- 
tions, and outlines a definite program 
for ten years or more, with suggested 
activities for each town within the 
county. Discussion of one of the reports 
will give a good idea of the others. 

Plymouth County with an area of 
441,000 acres exhibits more than 70 per 
cent of its area under some type of forest 
growth, but about half of this may be 
classified as brush or sprout land with 
an assessed valuation of $10 or less per 
acre. Prospects for the production of 
anything better than inferior fuelwood 
are poor on the latter type of land and 
yet it must be protected if the more val- 
uable forest land is to be saved. The re- 
port sets it down as a liability, but 
points to the opportunity of rehabilita- 
ting it by planting. Fires in the county 
have caused a loss of more than $26,000 
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during the past three years with an ad- 
ditional protecticin cost of $8334. Atten- 
tion is called to the fact that the county 
has already been impressed by the Cape 
Cod Forest Fire Prevention Experi- 
ment, and by the use of forest patrol and 
other means of losses have been cut 
down sharply in the last year. Suggested 
improvements in the protection system 
include better equipment, the opening of 
old woods roads, the removal of hazards, 
and the location of water supplies for 
fire suppression. Insect and disease work 
includes control of the gipsy moth, white 
pine weevil, Pales weevil, and white pine 
blister rust. Weeding and pruning under 
_ proper supervision are also recommended. 

Functions of federal, state, and town 
governments are discussed with respect to 
forestry problems and an appeal is made 
for the formation of woodland owners 
associations for the purpose ot making 
forest management more efficient and 
profitable. The various recommendations 
are designated by letter and the carry- 
ing out of one or more of these urged 
for each town in the county. 

The report has particular weight as 
coming from a local organization and 
represents an orderly plan which will 
assure real progress. The plan of illus- 
trating these reports has included in 
each one views of landscape beauty, evi- 
dences of fire damage, illustrations of 
commercial timber growing, and a set of 
diagrams demonstrating the advantage of 
weeding and thinning. 

SuHirLEY W. ALLEN. 


Be 


First SAWMILL ENGINEERING 
CONFERENCE 


The First Sawmill Engineering Con- 
ference was held at Longview, Wash- 
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ington, January 23-24, 1929. This Con- 
ference bids fair to be as important to 
the lumber manufacturing departments 
as the Pacific Logging Congress is to the 
woods departments of the lumber in- 
dustry of the West. The first meeting 
was marked by the presentation of ex- 
cellent papers and live discussions. It is 
the hope of the “ fathers”’ of the Con- 
ference to make it an annual affair. To 
George M. Cornwall, Editor of the 
““Timberman,” and to his son, George 
F. Cornwall, Managing Editor, should 
go the credit for the idea of such a con- 
ference and for its planning. 

The proceedings of the Conference ap- 
pear in full in the February, 1929, num- 
ber of the “ Timberman.” Most of the 
papers concerned the sawing of lumber 
in an attempt to locate the reasons for 
imperfecticins in the sawing processes and 
to determine remedies. The aims and 
objects of the Conference are given as 


follows: 


1. To improve lumber manufacture 
through the exchange of ideas and oper- 
ating experiences. 

2. To provide a clearing house for the 
dissemination of information on mechan- 
ical processes. 

3. To suggest improvements in ma- 
chine design to further the ideals of bet- 
ter lumber manufacture. 

4. To present new developments in 
sawmill practice. 

5. To provide a forum for the ex- 
change of technical information between 
manufacturers of different lumber spe- 
cies. 

6. To encourage inventive genius. 

7. To encourage research in the art 
of lumber seasoning. 

8. To provide a more adequate liter- 
ature on sawmill operation and design 
through the publication of annual pro- 
ceedings. 
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9. To encourage research in the field 
of wood utilization and waste recovery. 

10. To lay the foundation for the 
creation and recognition of the profes- 
sion of sawmill engineering. 


Among the resolutions adopted at the 
close of the meeting is one of interest 
to foresters: 


The Sawmill Engineering Conference 


desires to especially recognize the inspi- 
ration and valuable services rendered by 
the forestry schools of Washington, Cali- 
fornia, Oregon, Idaho, Montana, Colo- 
rado, and British Columbia in training 
men for the various departments of the 
lumber industry, and desires to cooper- 
ate in furthering their work. 

Be it resolved: That the Sawmill En- 
gineering Conference pledges its best 
efforts in assisting the forestry schools to 
strengthen the courses of instruction in 
sawmill engineering now provided. To 
assist in the installation of such courses 
as are not provided, to the end that the 
sawmill industry may be able to avail 
itself of the services of young men who 
have received a basic instruction in the 
mechanical branches of sawmill engineer- 
ing, and in the accomplishment of this 
end a committee be appointed by the 
president to contact with the deans of 
the forestry schools, looking to the in- 
stallation of courses in sawmill engineer- 
ing which shall represent the best prac- 
tices in the industry. Each year shows 
a greater need for the technically trained 
man. 

EMANUEL FRITz. 
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NAvaL Stores Men MEET 


The sixth annual get-together and con- 
ference of the Pine Institute of America 
was held at the San Carlos Hotel in 
Pensacola, Florida, February 20-22, 
1929. Approximately 275 people, includ- 
ing representatives from Canada, Mex- 
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ico, England, and France, were in at- 
tendance. 

Forestry and naval stores exhibits were 
displayed by the United States Forest 
Service, Florida Forest Service, Pine In- 
stitute of America, Mellon Institute, 
United States Bureau of Chemistry and 
Soils, and several individuals. 

The key-note address was delivered by 
Dr. Louis Marks of the Alcohol Insti- 
tute of New York, dealing with the ad- 
vantages and purposes of trade insti- 
tutes. 

On the second day addresses were 
delivered by F. F. Bingham of the South- 
ern States Lumber Co., W. B. Carr of 
the A. S. Carr Company, V. G. Phillips 
of the Provencal Turpentine Company, 
Eloise Gerry, Austin Cary, and Lenthall 
Wyman of the United States Forest 
Service, and I. F. Eldredge of the Su- 
perior Pine Products Company. ‘The 
main points brought out were the un- 
profitableness of working small trees and 
the advantage of conservative chipping, 
the need for avoiding woods waste, and 
the need for thinning young timber. 

On the third day the Assistant Secre- 
tary of Commerce was on the program, 
together with Dr. Knight and Dr. 
Veitch of the United States Bureau of 
Chemistry and Soils. E. R. Weidlein, 
W. B. Burnett, and H. K. Salzburg of 
the Mellon Institute also spoke. These 
chemists emphasized the effect of iron 
rust in degrading rosin, the need for 
clean gum, the possibility of expanding 
the uses of rosin and turpentine, and the 
superior quality of turpentine as a paint 
thinner in painting rosinous woods. The 
possibility of utilizing resene was dis- 
cussed. This is one of the by-products of 
rosin in the manufacture of soap. 
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NOTES 


A report of the Rosin Marketing 
Committee recommended the selling of 
rosin on a net weight basis. 

The wood turpentine producers met 
and drew up a code of ethics covering 
their business. 

Several were adcipted, 
-among them one voting to take advantage 
of the offer of the United States Depart- 
ment of Commerce to conduct a study of 
markets for rosin and turpentine. 

At the election of officers J. E. Lock- 
wood of the Hercules Powder Company 
was elected president and Carl Speh sec- 
retary of the Pine Institute. S. H. Berg 
of the Peninsular Naval Stores Company 
was chosen to take charge of local ar- 
rangements for the next annual meeting 
to be held at Jacksonville, Florida, on 
February 20-22, 1930. 

The proceedings of the meeting, to- 
gether with the more important papers 
delivered at the meeting, will be printed 
and made available upon application to 
O. H. L. Wernicke, Wernicke Engi- 
neers, Pensacola, Florida. 

LENTHALL WYMAN. 
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SoUTHERN CALIFORNIA ASSOCIATION 
oF FoRESTERS AND FIRE WARDENS 


resolutions 


Through the efforts of two foresters, 
Frank E. Dunne, of Santa Barbara 
County, and Spence D. Turner, of Los 
Angeles County, a new forestry organi- 
zation has been created to assist in solv- 
ing the difficult forestry and fire control 
problems of Southern California. The 
organization will be known as the South- 
ern California Association of Foresters 
and Fire Wardens, and will cover the 
nine counties of San Luis Obispo, Santa 
Barbara, Ventura, Kern, San Bernar- 
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dino, Los Angeles, Orange, Riverside, 
and San Diego. The membership will 
be composed only of those who are regu- 
larly employed in the U. S. Forest Ser- 
vice, the California State Division of 
Forestry, or the Departments of Fores- 
try and Fire Wardens in these counties. 

The objects of the Association are to 
bring about more efficient fire preven- 
tion, fire protection, and watershed con- 
servation. As the Association will be 
composed of the men actually charged 
with the responsibility of this work, it is 
felt that a great deal can be accomplished 
by standardization of equipment, public- 
ity, educational programs, and fire laws. 
For example, the fire laws of the various 
counties at present differ in many re- 
spects and the travelling public fre- 
quently finds that what was lawful in 
one county is unlawful in another, thus 
causing a great deal of confusion and mis- 
understanding. With this in mind, one 
of the first endeavors of the new organi- 
zation will be to obtain a uniform set of 
laws governing the handling of fire 
throughout the Southern California 
counties. 

It is further felt that the forming of 
such an organization will result in a 
higher degree of codperation between the 
Federal, State, and County fire-fighting 
and forestry organizations. 

The first meeting of the Association 
was held in Santa Barbara on April 16, 
when the following officers were elected 
for a period of one year: 

Frank E. Dunne, Forester of Santa 
Barbara County, President. 

Luther Gordon, Firewarden of San 
Diego County, 1st Vice-President. 

Walter F. Emerick, Firewarden of 
Ventura Co., 2d Vice-President. 
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Walter F. Clayberg, Assistant Fire- 
warden of Ventura County, Secretary. 

George Parks, Forester of San Ber- 
nardino County, Treasurer. 


BBR 


CHAPMAN CHAIRMAN OF CONNECTI- 
cut WiLtp Lire Commission 


Prof. H. H. Chapman, of the Yale 
School of Forestry, has been chosen to 
succeed Senator F. C. Walcott as Chair- 
man of the Connecticut Wild Life Com- 
mission. Senator Walcott, who was also 
president of the State Board of Fisher- 
ies and Game, resigned when he went 
to Washington to enter the United 
States Senate. Professor Chapman has 
been a member of the State Park Com- 
mission since its organization in 1913 
and of the Wild Life Commission since 
it was created in 1925 to purchase lands 
for state forests, and for fish, game, and 
park purposes. Since then the area of 
such lands owned by the State has in- 
creased from 15,000 acres to about 60,- 
000 acres. The Commission hopes ulti- 
mately to acquire at least 200,000 acres 
for these purposes. 


BRR 


PERSONNEL CHANGES IN FOREST 
SERVICE 


Fred W. Morrell has been appointed 
chief of the Branch of Public Relations 
in the Forest Service, to succeed the late 
J. G. Peters, who died last October dur- 
ing a field trip in the interest of State 
coéperation in forestry. Morrell, a na- 
tive of Nebraska, entered the Forest 
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Service in 1906 as an inspector in timber 
reconnaissance and management. He 
served as assistant district forester in the 
Rocky Mountain District for 12 years, 
and since 1920 has been district forester 
in charge of the Northern District, which 
embraces the State of Montana and 
northern Idaho. He is a graduate of the 
school of forestry of the University of 
Nebraska. 

Morrell’s successor as district forester 
is Evan W. Kelley, who also entered the 
Forest Service in 1906 as a forest ranger 
in California. In 1910 he was appointed 
supervisor of the Eldorado National For- 
est, and later he was assigned to admin- 
istrative work in the California District 
headquarters at San Francisco. During 
the World War, Major Kelley served in 
France 2 years with the Forestry Regi- 
ment. In 1925, he was made district for- 
ester in charge of the Eastern National 
Forest District, which includes all the 
Eastern, Central, and Southern States. 

Major Kelley’s successor as District 
Forester in charge of the Eastern Dis- 
trict will be Joseph C. Kircher, who has 
been with the Forest Service since 1909. 
Entering from Illinois as a technical field 
assistant, Kircher later served in the 
Southwestern District as deputy super- 
visor, forest supervisor, and assistant — 
district forester in charge of public rela- 
tions and later operation. In 1923 he — 
was in charge of the Department of Ag- 
riculture exhibit at the Brazilian Expo- 
sition in Rio de Janeiro. He came to the — 
Washington office of the Forest Service 
as a general inspector in 1925, and in 
1927 was appointed inspector in forest 
management. Kircher is a graduate of — 
Yale Forest School, where he received 
the degree of Master of Forestry. 


NOTES 


NECROLOGY 
LEIGH H. PENNINGTON 


In the untimely death of Dr. Leigh H. 
Pennington on April 23, 1929, the pro- 
fession of forestry lost one of its most 
loyal members. His services to the New 
York State College of Forestry and to 
other agencies concerned in forest biology 
are hard to summarize in a brief me- 
morial. 

Professor Pennington was born in 
Macon, Michigan, October 26, 1877. 
While at the University of Michigan he 
assisted Dr. Frederick Newcombe, from 
whom was undoubtedly received the in- 
‘spiration and desire to make botanical 
science his life work. He held the posi- 
tion of assistant in botany during the 
years 1906 to 1909, and during this time 
was intimately associatd with Dr. C. H. 
Kauffman on many mycological field 
trips. He was granted the degree of 
A.B. from Michigan in 1907 and of 

Ph. D. in 1909. 

_ Dr. Pennington was appointed as in- 
structor in Northwestern University in 
1909, remaining until 1910 when he 
was made assistant professor at the New 
York State College of Forestry at Syra- 
~ cuse. He was head of the Department of 
_ Forest Botany and Forest Pathology at 
that institution at the time of his death. 

While at the University of Michigan 
he became thoroughly familiar with the 
activities of the student forestry club, 
and as a member of the Society of Ameri- 
can Foresters his interest in forestry 
was further displayed by his presence at 
many of the annual meetings. He was 
also a member of the New York Fores- 
try Association, the Botanical Society of 
America, and the American Phytopatho- 
logical Society. 
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Dr. Pennington will be remembered 
by the mycologists of the country for his 
work on the genus Coprinus, which is 
published in Professor Kauffman’s work 
on the Agaricacee of Michigan, and for 
his monograph of the genus Marasmius 
which appeared in North American 
Flora. He will be remembered by the 
majority of workers in forest pathology 
for his interest in the investigation of the 
white pine blister rust. He was early 
associated in this work and with the 
work of the Office of Blister Rust Con- 
trol. He was particularly concerned in 
the spread of the rust throughout the 
United States and studied this fungus 
not only in New York State but in the 
region of the Lake States and on the 
Pacific Coast. His colleagues in univer- 
sity work will long be influenced by 
Dr. Pennington’s conscientious efforts 
as a teacher of forest pathology and will 
think of him as a painstaking scholar. 

Dow V. BaxTER. 


EDWARD KAVANAUGH HANLEY 


Edward Kavanaugh Hanley, a mem- 
ber of the Society since 1922, was killed 
on March 6, 1929, in Quebec by the 
accidental discharge of a gun. His home 
was in Thomaston, Maine, and he grad- 
uated from the University of Maine in 
1917. At the time of his death he was 
employed by the Canadian International 
Paper Company, and had previously been 
employed by me and by the Great North- 
ern Paper Company in Maine. During 
the World War he was in the Army of 
Occupation in Germany. 

Hanley had wide experience in cruising 
and supervision of logging operations in 
the Northeast. During the winter of 
1927-8 he had charge of a large explora- 
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tion party in Labrador, and later of the 
inspection of operations and of scaling 
in the Kipawa Division of the Interna- 
tional Paper Company. 

He was a very capable woodsman, 
always putting up with difficulties cheer- 
fully, and was thought of highly by his 
employees and by the men in his various 
field parties. 

P. T. Coo.iwce. 


GEORGE W. LYONS 


George W. Lyons, Superintendent of 
the Modoc National Forest, died on 
April 18, 1929, from burns received in a 
gasoline lantern explosion. 
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ERRATA 


In the May, 1928, issue of the Jour- 
NAL OF Forestry the latter part of the 
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note by R. R. Fenska entitled ‘“ Obser- 
vations on Cape Cod ” was misplaced so 
as to appear a part of the note by 
Emanuel Fritz entitled “ Forestry’s 
Stake in the promotion of Wood.” 
Professor Fenska’s note should be con- 
tinued from the top of page 718 to the 
paragraph beginning “ Norway spruce 
has also been planted on the Cape ”’ near 
the middle of page 720, and on to about 
the middle of page 721. 

On page 981 of the JOURNAL OF For- 
ESTRY for December, 1928, column 1, 
23-24, the " 
should read “ monolepsis.” 

On page 1034 of the JoURNAL OF 
Forestry for December, 1928, in the 
citation of the article “The Root Sys- 
tem of Pine,” the volume number of 
Acta Forestalia Fennica should read 
“ 33” instead of “ 38.” 


lines word “ monolepis’ 


PRO 
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Puitie PATTERSON WELLS 


The death of Philip Patterson Wells 
has taken from the Society of American 
Foresters one of its earliest Associate 
Members and from the list of devoted 
workers for the advancement of forestry 
an outstanding figure. Of living Asso- 
ciate Members of the Society only one 
was enrolled before him. For more than 

“twenty years his participation in the 
conservation struggle has been unwaver- 
ing and whole-souled. 

A trained economist and a lawyer of 
unusual powers, he possessed an extra- 
ordinary capacity for clear, sound think- 
ing, a fertile originality of mind, and a 
courageous independence of judgment 
that freed him, both in the field of eco- 
nomics and in that of the law, from 
subservience to conventional conceptions, 
doctrines, or viewpoints. Thus he was 
enabled to lay with sureness new foun- 
dations, in a virgin field. 

His chief contribution to forestry was 
in connection with the development of 
the principles that underlie National 
Forest administrative policy and proce- 
dure. As assistant and later as chief law 
officer of the United States Forest Serv- 
ice in the formative years 1906-10 he 
brought to bear wise and skillful coun- 
sels toward the framing of policies and 
procedures legally sound and in their 
workings serviceable to the best public 
interest. Although the whole enterprise 
was novel and without legal precedent 


to pattern after or even earlier failures 
to disclose where danger lay, its basis 
was so sagaciously devised that in no 
single case have the courts ever failed 
to sustain it as having adequate support 
of law. 

Particularly notable was his contribu- 
tion toward the development of the Fed- 
eral water-power policy, both in the years 
of his connection with the Forest Service, 
where it originated, and subsequently. 
This, however, was merely one of the 
considerable group of conservation issues 
springing from federal ownership of the 
public domain that he helped formulate, 
clarify, and bring to final decision while 
acting as special adviser to Secretary of 
the Interior Fisher and to Governor 
Pinchot in the decade following his resig- 
nation from the Forest Service. Nor 
should his activities on behalf of forestry 
as a leading member of the Connecticut 
Forestry Association, of which he was 
President in 1921-22, and in other ways 
be overlooked. All in all, his name de- 
serves and will hold an enduring place 
in the honor-roll of those who have with 
self-sacrificing labor made firm the foun- 
dations of American public policies of 
forestry. 

Constructive without visionariness, 
firm without pride of opinion, broad, tol- 
erant, and considerate without indeci- 
sion, he was always open-minded, rea- 
sonable, and fair. For him rancor was 
as impossible as fear. Every good cause 
commanded him and his loyalty to a 
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cause was without seam or flaw, yet his 
fighting for it was as chivalrous as it 
was tenacious and indomitable. 

While wholly free from narrow par- 
tisanship, he endured no compromise of 
principle or himself. Purpose was one 
of the master-keys of his fine character ; 
gentleness and sweetness the other. He 
lived to serve. He scorned all meanness, 
and the spectacle of injustice kindled in 
him a spontaneous burning wrath; but 
his affections were similarly responsive 
and his sympathies quick, sure, and 
broad. He was by nature and inner 
necessity equally a high-souled gentle- 
man and a complete democrat. He won 
friends without consciousness of class 
distinctions and bound them to him by 
virtue of what he was. The Society of 
American Foresters recognizes in his 
death a loss shared, on its personal side, 
by very many; on its public side, by all. 

Herspert A. SMITH, 

Geo. P. AHERN, 

PauL G. REDINGTON, 
Committee for the Society. 


MEETING OF CoUNCIL 


The increasing business of the Society 
has necessitated not only frequent in- 
formal conferences of the Society officers 
living in Washington, but also arrange- 
ments for regular formal meetings of the 
Council as a whole. The first such meet- 
ing was held in Washington on April 1, 
and was attended by Council members 
Redington, Howard, Butler, Chandler, 
Sparhawk, and Marsh. 

The most important subject under con- 
sideration, as it has been for most of the 
informal conferences since January 1, 
was the problem of financing a paid 
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secretary. A tentative plan had pre- 
viously been sent to Council members. 
It will be recalled that at the annual 
meeting of the Society in New York 
last December the Council was instructed 
to make such plans as appear to be feasi- 
ble for the employment of such a salaried 
executive secretary. In carrying out this 
instruction, the Council found itself 
faced with the following situation. 

In order to defray the expenses in- 
cident to the proper conduct of affairs 
through such an executive secretary, 
funds amounting to $10,000 a year will 
be needed in addition to those required 
to meet the existing budget. To secure 
the right kind of a man, a salary of not 
less than $5,000 must be available. In 
addition to that, $3,500 will be needed 
for additional quarters, help, and equip- 
ment, and $1,500 for travelling expenses. 
It is estimated that Society receipts this 
year will exceed expenditures by about 
$2,000 which would be available toward 
this new undertaking. 

It is desirable to assure a budget for 
a period of three years, and it has seemed 


undesirable to draw upon the limited — 


reserve funds of the Society, except as a 
last resort. Although authorized by the 
New York meeting to consider solicita- 
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tions from allied interests outside of the — 


Society, the Council has hesitated to take 
this step because of the very widespread 
dissent on the part of many members to 
such action. The conclusion reached at 


—- 


the April 1 Council meeting was to can- — 


vass first a selection list of members of the 
Society; next to solicit the membership 
as a whole; then, to the extent necessary, 
to consider the use of the reserve sur- 
plus; and finally, as a last resort, to con- 
sider soliciting outside contributions. 
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The canvass of the selected list was to 
be undertaken in May. 

It is the conviction of those closest 
to the business affairs of the Society that 
it is essential to the best interest of the 
Society to perfect the arrangements for 
a salaried secretary just as rapidly as pos- 
sible. It is to be regretted that even at 
the best a man cannot probably be actu- 
ally on the job until late fall. 

The Council selected Des Moines, 
Iowa, for the next annual meeting of 
the Society. This selection was made in 
the belief that there will be considerable 
advantage, such as reduction in railroad 
fares and the opportunity for men to 
_ make contacts outside the field of for- 
estry, in having the meeting in conjunc- 
tion with the annual meeting of the 
American Association for the Advance- 
ment of Science, which will be held at 
Des Moines. It was also felt that the psy- 
chology would be very good of bringing 
the annual meeting to the great Middle 
Western territory, with its important 
forest interests and problems, in which no 
annual meeting has been held since the 
one several years ago at Madison. Des 
Moines was finally selected in preference 
to Denver, in connection with which cor- 
dial invitations have been on file from 
the Rocky Mountain Section and other 
Denver agencies for some time past. It 
was with much regret that the Council 
felt it unwise this year to select Denver, 
which in many ways is admirably suited 
for this purpose and the warm invitations 
from which are keenly appreciated. 

Dr. John C. Merriam and Mr. George 
D. Pratt were nominated by the mem- 
bers of the Council present for Honorary 
Membership in the Society. Dr. Mer- 
riam is intensely interested in matters 
pertaining to forestry. His favorable in- 
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fluence has been of large importance. A 
specific example of this is in connection 
with the grant of $30,000 from the Car- 
negie Corporation for the study of for- 
estry education. Mr. George D. Pratt’s 
long and constructive leadership in the 
advancement of forestry is well known 
to all foresters. 

The meeting considered the advisable 
policy with respect to numerous requests 
which have been received for membership 
lists for use in varying degrees in com- 
It had been 
found by extended inquiry that other 
professional and related organizations 
are confronted with the same problem 


mercial circularization. 


and are following a variety of policies. 
It was concluded to make available So- 
ciety membership lists for commercial 
circularization only in rare instances, in 
the discretion of the Secretary, when it 
is felt that circularization would advance 
the interests of the membership or of 
the Society. This policy was set up on 
an experimental basis, with a feeling that 
experience might lead to some modifi- 
cation later. 

President Redington reported very 
briefly the status of membership of the 
Forest Policy Committee set up as a re- 
sult of a resolution passed by the last 
annual meeting. This committee, as it 
now stands, consists of about twenty-five 
members with Barrington Moore as 
chairman. It will function with the as- 
sistance of an executive subcommittee. 
This membership is being published else- 
where in the JOURNAL. 

The work of the Forest Education 
Committee has been handled largely by 
an executive committee consisting of 
President Redington, Major Stuart, and 
Colonel Graves, which has given special 
attention either to the employment of a 
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qualified paid executive officer or to some 
other practicable arrangement for mak- 
ing the study in question. 

The President has been actively en- 
gaged in following up the resolution 
passed by the annual meeting with a view 
to securing forestry representation on the 
Mississippi River Commission. The re- 
sults thus far emphasize the need for an 
enormous amount of education as to the 
bearing of forests upon the flood problem. 


R. E. Marsu, 


Secretary. 
BSR 


CoMMITTEE ON Forest PoLicy 


Arthur Ringland has been appointed 
by President Redington to take the place 
of A. F. Potter on the Committee on 
Forest Policy. 

The following sub-committee has 
been appointed by President Redington 
to work with him and Chairman Moore 
in sorting the data collected by the com- 
mittee: 

George P. Ahern 
Ovid M. Butler 
Axel Oxholm 
Franklin W. Reed 
Arthur Ringland 
Ward Shepard 
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CALIFORNIA SeEcTION Hears Agpout 
EUROPEAN Forestry 


At the March 28 meeting of the Cali- 
fornia Section Dr. E. P. Meinecke told 
about his observations on general fores- 
try during his travels in Europe. 

In England, he declared, we find no 
forestry in the continental sense. The 
forests are still largely estate forests and 
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are used for other purposes than the pro- 
duction of wood. Owing to the shortage 
of forest products brought about by the 
war, forestry was boomed for a while 
and planting was encouraged. At pres- 
ent, however, the interest has largely 
evaporated and the movement has gener- 
ally collapsed, leaving about the same 
situation as before the war. 

In Holland there is of course very lit- 
tle forestry on account of the small tim- 
bered areas. There is an excellent fores- 
try school where men are trained for 
tropical service and there is a government 
forest service. 

In France there is an extremely high 
class forest service. The men are indi- 
vidually of excellent quality and it is 
considered an honor to belong to the 
service and to be admitted to the fores- 
try school at Nancy. The forests are 
very fine but are mostly in private hands. 
In spite of the high development of for- 
estry, there is no regulation of private 
forests or of cut by the State, France and 
Spain being the only two countries of 
any consequence not practicing this kind 
of regulation. A good deal of forestry 
concerns itself with the control of 
streams, which is done in a very fine 
way. At the present time there is agi- 
tation in government circles for mea- 
sures that will regulate private forestry 
in France, owing to difficulties that have 
arisen in various parts of the country. 

Spain is very interesting, especially to 
a Californian, for its climatic conditions 
approximate those found here. In the 
northwest there are three Basque prov- 
inces, semi-independent of the rest of 
Spain, and having a separate forest serv- 
ice, which is very good. The men re- 
ceive an excellent education at the fores- 
try school in Madrid. The climate and 
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soil are excellent and originally there 
was a great deal of elm, oak, and chest- 
nut, but during the Carlist wars the tim- 
ber was very badly devastated and great 
areas became chaparral, covered with 
gorse, heather, and bracken, from re- 
peated fires and overgrazing. About 10 
years ago a planting program was under- 
taken and several nurseries were started, 
so that now about 2500 acres per year 
are being covered. A very rapid change 
is being accomplished. Monterey pine is 
being planted very largely and shows 
phenomenal growth. Occasionally as 
much as 16 feet of height growth occurs 
in one year. One-year seedlings about 
12 inches tall are planted out. Some 24- 
year-old stands run 90 feet tall and 38 
inches in diameter. Twenty to thirty- 
year rotations are contemplated. The 
wood is very coarse but has a wide use 
for shingles, box shooks, etc. This re- 
gion never was a pine country and Mon- 
terey pine is being grown there free of 
all insect pests and diseases—not even 
heart rot appears. What will happen 
when some of these pests are introduced 
is problematical. Eucalyptus is fre- 
quently planted, as well as acacia for tan- 
bark, which yields as high as $66 per 
acre every three or four years. 

South of the Basque provinces is the 
great central plateau of Spain which is 
a true desert over much of its extent, 
bearing only small rosette plants. Dr. 
Meinecke visited a 250,000-acre forest 
of Scotch pine near Burgos in this region 
which is indicative of what once grew 
there. The trees are tall and fine—beau- 
tiful clean forests. Much of the central 
plateau was once covered with forests 
but overcutting, fires, and grazing have 
been going on for four to five hundred 
years. Dwarf forests follow the original 
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stands, then high chaparral, low chapar- 
ral, a steppe of legumes, then grasses, and 
finally true desert. They are now trying 
to reclaim the desert by direct planting, 
but it is probably impossible since the 
soil has deteriorated so severely. Spain 
has 62 million acres of unproductive land 
as compared with 81 million acres in the 
United States. In southwestern Spain 
there is considerable cork which grows in 
wild stands. The bark is harvested about 
every nine years for 70 to 80 years, the 
first two crops being inferior. Cork will 
probably grow well in California, but 
whether an industry can be established 
is another matter, for it requires trained 
labor and the harvesting is rather ex- 
pensive. 

Portugal is very alert, has a good 
forest service and a general plan for re- 
forestation of all lands unsuited for agri- 
culture regardless of the ownership. Pri- 
ate owners can be dispossessed if they 
refuse to accede to the government plan. 
They plant a good deal of blackwood 
acacia for tanbark and use blue gum 
eucalyptus largely for fuel and also for 
paper, this being the only paper mill in 
the world that uses eucalyptus. 

Italy has very few forests although it 
took some good alpine forests from Aus- 
tria after the war. Italy once had a good 
service and a good school but the whole 
thing is now submerged in the “ black 
shirts.” Scholarship is at a low ebb, no 
plant physiology is being taught at the 
present time in any Italian university and 
the training of the forester is more along 
lines of agriculture than forestry. Ital- 
sans claim that they can make so much 
money out of almonds and fruits that it 
is useless to waste time with forests. 
Some planting is going on in Sardinia, 
where Port Orford cedar is doing very 


462 


well. Western yellow pine can’t stand 
the dryness. Incense cedar deteriorates 
after 20 years. 

Germany still presents the supreme 
forestry in Europe. Its men are of high 
quality, know their forests, and really 
practice silviculture. 

In summarizing, Dr. Meinecke 
pointed out that the difference between 
Europe and America is that over there 
they do things with a sense of responsi- 
bility for the future, whereas we leave 
the future to take care of itself. 

F. S. BAKER, 


Secretary. 
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Rocky Mountain SEc- 
Discusses VALUE OF 
Younc GrowTH 


NorTHERN 
TION 


At the meeting of the Northern 
Rocky Mountain Section on March 4 
Mr. W. W. White, Chairman of the 
Larch Canker Committee, reported that 
a second letter had been received from 
Senator Wheeler, of Montana, enclosing 
copy of a letter received from W. A. 
Taylor, Chief of the Bureau of Plant 
Industry, relative to control work on the 
disease. 

The Chairman of the Legislative 
Committee was authorized to convey the 
appreciation of the Northern Rocky 
Mountain foresters to Senator John L. 
Campbell, to Representatives Marshall, 
Shepard, Willard, and Besancon, and to 
the Committee on Conservation of Re- 
sources of the Twenty-First Legislative 
Assembly of Montana, for their interest 
in proposed legislation concerning the 
forested regions of the State. 

The papers of the evening dealt with 
the question, ‘‘ What is forest reproduc- 
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tion worth (a) in land exchange, (b) in 
fire trespass, and (c) for statistical pur- 
poses? ”’ 

Mr. Harry Ade stated that land ex- 
change may be considered as merely a 
specialized form of acquisition under 
conditions nearly comparable to pur- 
chase. Therefore, the general principles 
of direct purchase are pretty largely ap- 
plicable to exchange work. The gener- 
ally accepted rule in private business is 
that real property is worth what it will 
bring in the open market under volun- 
tary conditions of sale and no more. It 
seems only reasonable that a rule which 
governs all forms of private business 
should be adhered to in land exchange. 
It logically follows, Mr. Ade believes, 
that one of the most important of the fun- 
damental principles in land exchange is 
that the Government should not be ex- 
pected to pay higher prices for forest 
lands than they will bring in the general 
market under conditions of sale compar- 
able to those which will govern in an 
exchange. It also follows that the buyer 
should acquire forest property on as 
favorable a basis as it is possible to 
secure. 

Mr. Ade stated that in exchange ac- 
quisitions for new growth lands, it would 
be consistent with sound business prac- 
tices for the Government to pay specific 
monetary values for young growth pro- 
vided such values are clearly recognized 
in the local markets and firmly estab- 
lished in connection with private trans- 
actions involving trees of such character. 
On the other hand, if in commercial 
practice purchasers are not required to 
pay and as a matter of usual custom do 
not pay a value for young growth in addi- 
tion to such values as the land may have, 
then the Government should not pay 
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such a value. Under the latter condi- 
tions there can be no sound basis for the 
use of theoretical computations of earn- 
ing, expectation values, or other similar 
methods having for their purpose the 
establishment of distinct values for young 
growth, thereby attempting to justify 
higher prices for forest properties in the 
case of the Government being the pur- 
chaser than such properties would com- 
mand at private sale. 

Mr. Ade stated that in land-exchange 
work higher prices are recognized for 
lands in good condition than for lands 
which are poorly stocked as the result 
of abuse through fire or injurious cutting 
_ practices or which carry large quantities 
of dangerous slash; and that lands hav- 
ing unusually good stands of new growth 
composed of the more valuable species 
and of the more advanced ages may 
properly be priced somewhat in excess 
of the average cut-over area. 

Mr. P. J. O’Brien, approaching the 
subject from the trespass standpoint, 
stated that existing instructions for ap- 
praising damages for lawsuit purposes 
provide confusing and unconvincing 
schemes which fail, as a rule, to convince 
either judge or jury. He pointed out 
that the expectation value and cost of 
protection methods are in his view inher- 
ently fallacious in application, since the 
first method leads to unrequitable awards 
in some instances and since no limit is 
placed on the amounts spent for pro- 
tection in the second method. Under 
either method values wholly inconsistent 
with the ordinary man’s reasonable con- 
clusions may result. In some types and 
age classes the results by these mathe- 
matical methods would be obviously too 
high, in others obviously too low. How 
then can a jury be convinced of their 


equity ? 
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Mr. O’Brien suggested four alterna- 
tive plans for arriving at damages. ‘The 
first is to compare the damage to stands 
under age 30 with other young growth 
of similar age elsewhere which may have 
a demonstrable market value. This is 
acceptable, provided, of course, the area 
used for comparison is not too remote 
from that damaged. If this plan is not 
applicable, then compare the damaged 
reproduction with a young stand of 
greater age in the locality which has a 
demonstrable market value. The courts 
may accept this use of the expectation 
value principle if the period involved is 
not too long, on the theory that the young 
stand has a value for the production of 
a marketable crop of measurable value. 
A third method would be to ascertain 
merely the real estate value of the land 
and timber as a unit before and after the 
damage was done and use the difference 
as a measure of the damage. If plans 
one to three are inapplicable, or imprac- 
ticable in a given case, estimate the com- 
pensation from the standpoint of what 
the area of young growth is worth for 
some other specific purpose, frankly ac- 
knowledging to the court that the prop- 
erty destroyed had no market value. 

Mr. O’Brien furthermore decried the 
use of compound interest in Government 
calculations of damage, basing his posi- 
tion on the fact that the Government pays 
no compound interest itself and that no 
private concern ought to be permitted to 
calculate its damages on the basis of 
original investment and costs of produc- 
ing a crop where the price to be reason- 
ably expected for such crop at time of 
harvesting is less than the amount ar- 
rived at by the compound interest for- 
mula. Even the amounts expended for 
original investment and production may 
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not be justified from an economic stand- 
point without compound interest. 

So far as values to be used for sta- 
tistical purposes are concerned, Mr. 
O’Brien stated that they could be arbi- 
trary. As long as they are consistent 
with other values, one type and age class 
as against another type and age class, the 
figures serve for administrative purposes. 

M. BrapNer, 


BBR 


ANNUAL MEETING oF ALLEGHENY 
SECTION 


Secretary. 


The eighth annual meeting of the 
Allegheny Section was held at the State 
Capitol in Harrisburg, Pa., on March 
15 and 16, 1929. A total of 58 members 
and 22 guests were in attendance, which 
made the meeting the largest ever held. 

The meeting opened Friday at 1:30 
P. M. with Chairman J. S. Illick in the 
chair. The following papers were pre- 
sented : 


“Showing Our Forests to Our Peo- 
ple,” by R. Lynn Emerick, Dept. of For- 
ests and Waters, Harrisburg, Pa. 

“Use of Aeroplanes in Forestry 
Work,” by Leonidas Coyle, Chief Forest 
Fire Warden, Trenton, N. J. 

“Preventing Forest Fires by Rail- 
roads,” by F. W. Besley, State Forester, 
Baltimore, Md. 

“A State Forest Camp Site Program,” 
by A. E. Rupp, Dept. of Forests and 
Waters,” Harrisburg, Pa. 

“Forest Fire Extinction Costs in 
Pennsylvania,” by H. E. Clepper, Dis- 
trict Forester, Pottsville, Pa. 

“ Recent Forest Literature,” by A. C. 
McIntyre, Dept. of Forestry, State Col- 
lege, Pa. 

“Ninety Years of Sawmilling by One 
Family,” by J. R. Curry, Assistant For- 
ester, Baltimore, Md. 

“Acidity of Forest Soils,” by J. F. 
Auten, Professor of Forestry, Mont 
Alto, Pa. 


JOURNAL OF FORESTRY 


The annual dinner of the Section was 
held Friday evening at the University 
Club in Harrisburg. After a spirited de- 
bate on the relative merits of Delaware 
and Maryland sand as a forest soil we 
were entertained by a showing of the 
movie “In Penn’s Woods.” 

Saturday morning the following pa- 
pers were presented and discussed : 


“ Forest Tree Plantation Studies,” by 
C. R. Meek, Dept. of Forests and Wa- 
ters, Harrisburg, Pa. 

“Studies in Old Field Pine in Cen- 
tral New England,” by T. E. Shaw, In- 
structor in Forestry, Mont Alto, Pa. 

“ Report on Industrial Forestry,” by 
H. F. Round, Pennsylvania Railroad, 
Philadelphia, Pa. 

“The Practice of Forestry at Rock- 
view,” by Harry G. Eby, Dept. of Wel- 
fare, Rockview, Pa. 

“Preparation of Volume Growth 
Tables in Uneven-Aged and Mixed 
Stands,” by D. B. Demerritt, Dept. of 
Forestry, State College, Pa. 


The Section voted to codperate with 
the other eastern Sections in an effort to 
arrive at an agreement as to the names 
and descriptions of the forest types 
common to one or more of the eastern — 
Sections. A resolution was also passed — 
to appoint a committee to make a 
comprehensive study of forest fire pre- 
vention and control. 

The following officers were elected for _ 
the coming year: ; 
Chairman: Willis M. Baker, Associ- 
ate State Forester, Trenton, N. J. 

Vice-Chairman: T. W. Skuce, Exten- — 
sion Forester, Morgantown, W. Va. | 

Secretary-Treasurer: H. F. Round, — 
Office of the Forester, Pennsylvania — 
Railroad, Philadelphia, Pa. 

H. F. Rounp, 
Secretary-Treasurer. 
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WASHINGTON SECTION CONSIDERS THE 
CaRTEL SYSTEM AND Propuc- 
TION CONTROL 


At the February 28 meeting of the 
Washington Section Mr. Louis Domer- 
_atzky, of the Department of Commerce, 
explained in an interesting address the 
functioning of ‘‘ The Cartel System in 
Europe.” ‘This system functions some- 
what like the trade associations, or possi- 
bly more like trusts, in this country. As 
a typical example of the cartel system 
Mr. Domeratzky cited the potash indus- 
try in Germany, the members of which 
by combining and price fixing absolutely 
control the world’s output of potash. 
This potash association, as we may call 
it, is composed of large and small pro- 
ducers of potash, and as in most cartels 
the law provides that all producers of 
potash shall be members of the Potash 
Cartel. The government is also often a 
member of the cartels. In Germany the 
government is a member of the Potash 
Cartel as a producer. 

To control production and fix prices 
each individual member of the cartel is 
issued stock in an amount representing 
_ the size of his mine and his production 
capacity. A sort of inventory or stock 
taking is made ever so often by a com- 
mittee, say every ten years, at which time 
each individual producer’s rating is fixed 
for the period. Thus, for example, in 
1930 after the committee inspects and 
fixes its rating for the next ten years 
10 shares of stock may be issued to “A” 
and 3 shares to “B” representing au- 
thority to mine 100 tons of potash per 
share per year. Following that the com- 
mittee may decide to curtail production 
20 per cent for the next year, whereupon 
“A” and “B” may only mine 80 per 
cent (““A” 800 tons and “ B” 240 tons) 
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of the amount authorized by their stock. 
The committee curtails or expands the 
production as seems best for the industry. 

The cartel system eliminates cutthroat 
competition and the waste of resources. 
It stabilizes industries and provides a 
market at which all members are able 
to make a profit. The system does not 
give any consideration to the consumer 
who has to pay the price asked. It kills 
competition, individual progress, and in- 
dependent industries. Anything savor- 
ing of price fixing or restraint of trade 
is in violation of existing law in this 
country. Mr. Domeratzky does not be- 
lieve the European cartel system practi- 
cable for the lumber industry in this 
country at present or probably for a long 
time to come. 

Mr. Axel Oxholm, speaking on the 
same subject, referred to a large factory 
built many years ago in his home town 
in northern Sweden. The factory de- 
signed and built at great expense in that 
arctic region to produce iodine has never 
turned a wheel for the reason that the 
owners regularly receive a check from 
an English syndicate which controls the 
production of iodine. 

Picking up a match from the speakers’ 
table. Mr. Oxholm explained that 
Sweden, while having to import practi- 
cally every substance going to make up 
that match, even to most of the pine, 
nevertheless substantially controls the 
world’s output of matches. He stated 
that even the American manufacturers 
paid what substantially amounts to a 
royalty to the Swedish match industry. 

Mr. Oxholm touched upon another 
method of price control or fixing used 
in Europe; that of properly grade mark- 
ing its lumber. He cited examples of 
companies that have in their centuries of 
existence maintained grade marking of 
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their lumber to a point where their cus- 
tomers will buy no other. An English 
company doing business in India where 
the natives, accustomed to identifying a 
certain class of lumber by a trade mark, 
would not accept a better grade of lum- 
ber and at a lower price because the 
lumber did not bear the familiar symbol. 
The natives did not know lumber grades, 
but they did know the lumber they were 
accustomed to buy. This, Mr. Oxholm 
explained, was true of most people every- 
where. Lumber, shoes, hats, etc., are pur- 
chased by name or a brand very often. 


At the March 21 meeting of the Sec- 
tion Dr. Wilson Compton, of the Na- 
tional Lumber Manufacturers Associa- 
tion, discussed “‘ Control of Production.” 
Dr. Compton believes that lumbermen 
and foresters are getting closer together ; 
that at least 200 lumber companies are 
intensively practicing some form of for- 
estry at present ; and that ultimately most 
of this country’s privately owned timber 
will be in the hands of 100 or possibly 
fewer companies. One of the present 
ills of the lumber industry, he explained, 
is the selling of lumber below production 
costs, and one of the important contribut- 
ing factors is the lack of accurate cost 
accounting in the industry. The lum- 
bermen, especially the smaller concerns, 
do not know what it costs them to pro- 
duce and dispose of their products. 

Dr. Compton also spoke of the need 
of relaxing the trust laws to permit lum- 
ber production to accord with mainte- 
nance of supply and demand. He stated, 
however, that he did not know whether 
or not additional legislation was needed 
to assist private enterprise. He does not 
favor a subsidy nor public control of 
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lumber production. He has faith that 
the lumber companies will practice fores- 
try so as to take care of the future tim- 
ber supply. 

Mr. J. C. Nellis, of the Lumber Divi- 
sion of the Department of Commerce, 
cited instances where producers in 
Sweden, Finland, and northern Russia 
have combined and now control the out- 
put of logs in that part of Europe to the 
amount thought necessary for the best 
interests of themselves now and for the 
future. In other words, the lumbermen 
are in the business to stay and must prac- 
tice timber growing. 

E. Morcan Pryse, 
Secretary-T reasurer. 


BRR 


ELECTION OF MEMBERS 


The following men have been elected 
to the grade of membership indicated 
since February I, 1929: 


ALLEGHENY SECTION 
Junior Membership 


Beiter, H. L. 

May, Richard M. 
Scribner, Henry A. 
Tonkin, Robert D. 


APPALACHIAN SECTION 
Junior Membership 
Nothstein, Wm. L. 


GULF STATES SECTION 
Junior Membership 


Bishop, George N. 
Brown, Raiford F. 


eaaiial e 
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Senior Membership 
Streinz, A. J. 


INTERMOUNTAIN - SECTION 
Junior Membership 


Godden, Floyd W. 
Hoffman, Henry C. 
Spence, Liter E. 


NEW ENGLAND SECTION 
Junior Membership 


Holdsworth, Robert P. 
Liddell, Earl R. 
Rathbun, Lawrence W. 


Senior Membership 


Clement, Philip P. 
Doore, George Stanley 
Fletcher, Elmer D. 
Garrott, George A. 
Lockard, Charles R. 
Reynolds, Harris A. 
Spaulding, Perley 
Stewart, Gilbert I. 
Whitney, Raymond L. 


NEW YORK SECTION 

Junior Membership 
Heiberg, Svend O. 
Wissen, George C. 

Senior Membership 
Delavan, Carlyn C. 


NORTH PACIFIC SECTION 
Senior Membership 
Tanner, E. B. 
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NORTHERN ROCKY MOUNTAIN SECTION 


Junior Membership 


Goodman, B. A. 
Hurtt, Leon C. 
Klehm, Karl A. 
Olson, Charles 
Paine, Philip 
Peterson, Harold G. 
Roche, A. J. 
Saling, Wallace M. 
Sanderson, Stanley C. 
Thieme, Fred E. 
Tusler, Henry 5. 
White, Eric P. 
York, O. E. 


OHIO VALLEY SECTION 
Junior Membership 


Hanley, John H. 
Kaylor, Joseph F. 
Munster, Norman L. 
Neubrech, W. LeRoy 
Robbins, Putnam W. 
Stouffer, David J. 
Wood, Lamar M. 


SOUTHEASTERN SECTION 


Junior Membership 
Malsberger, Henry J. 
Nuite, Charles W. 
Tinker, John M. 

Senior Membership 
Benedict, R. E. 


NO SECTION 
Junior Membership 
Belcher, Robert G. 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior Mem- 
bers, Senior Members, and Fellows for comment or protest. The list includes all 
nominations received since the publication of the list in the March JouRNAL, with- 
out question as to eligibility; the names have not been passed upon by the Council. 
Important information regarding the qualifications of any candidate, which will 
enable the Council to take final action with a knowledge of essential facts, should 
be submitted to the undersigned before August 1, 1929. Statements on different 
men should be submitted on different sheets. Communications relating to candidates 


are considered by the Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBER 


Name and Education 

Aughanbaugh, J. E. 

Penn. State, B. S. F., 1926; 

Cornell, M. F., 1928 
Berg, Birger 

Norwegian Forestry College, 

Masters Degree, 1923-1926 
Burroughs, Isaac C. 

Univ. of Idaho, B. S. F., 1927; 

Yale, M. F., 1928 


Butz, George W., Jr. 

Biltmore Forest School, 1909 
Cooper, Sidney N. 

Yale, M. F., 1927 


Davis, Arthur A. 
N. Y. State, B. S. F., 1924 
Davis, Robert 
Univ. of Idaho, B. S. F., 1928 
Derrick, Walter J. 
Finished second year high 
school 
Dunlap, Wm. R. 
Penn. State, B. S. F., 1927 


Dwinelle, Justin K. 
Univ. of Mich., 1908, 1912 full 
course in forestry 

Earle, Gilbert C. W. 
Technical College at Bristol, 
England, 1894-1898 

Emerson, J. L. 
Univ. of Mont., B. S. F., 

Ewing, Carl M. 
High School, 1904; Ohio State, 
1904-5 


Title and Address 
Research assistant, Penn. Dept. 
of Forests and Waters, Harris- 
burg, Pa. 

Field Assistant, Allegheny For- 
est Experiment Station, Phila- 
delphia, Pa. 

Forest Ranger, Boise National 
Forest, Boise, Ida. 


Wholesale lumber dealer, Wil- 
mington, Del. 

Forester, Manitoba Paper Co., 
Ltd. Pine Falls, Manitoba, 
Canada. 

Private forester and lumber 
operator, East Jaffrey, N. H. 
Ranger, Wyoming National For- 
est, Daniel, Wyo. 

Forest Supervisor, Madison Na- 
tional Forest, Sheridan, Mont. 


Unit Director, American For- 
estry Association, Educational 
Campaign, Jackson, Miss. 
Assistant Supervisor, Kootenai 
National Forest, Libby, Mont. 


Chief Lumberman, St. Joe Na- 
tional Forest, St. Maries, Ida. 


Extension Specialist in forestry, 
Mandan, N. D. 

Assistant Forrest Supervisor, 
Malheur National Forest, John 
Day, Ore. 


Proposed by 
Allegheny Sec. 


Allegheny Sec. 


Henry S. Graves 
J. W. Toumey 
R. C. Bryant 

R. C. Hawley 

H. H. Chapman 
Allegheny Sec. 


H. S. Graves 

R. C. Hawley 

J. W. Toumey 
New England Sec. 


Intermountain Sec. 


No. Rocky Mt. Sec. 


Gulf States Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


North Pacific Sec. 


=, 
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Name and Education 
Fletcher, Donald M. 
N. Y. State, B. S. 1928 


Henneberger, F. C. 
Penn. State, B. S. F., 1922 
Huntington, LeRoy Webster 
Univ. of Wash., B. S. F., 1924 


Hurt, Bert 

Grammar school education 
Jones, Wm. V. 

Univ. of Oregon 
Joy, Edward L. 

Oregon State, B. S. F., 1927 
Knutson, C. E. 

Univ. of Wisc.; Univ. of 

Minn., B. S. F., 1927 
Kreager, Paul T. 

Iowa State, B. S. F., 1928 


Lukens, Stanley M. 

Univ. of Mont., B. S. F., 1926 
Matthews, F. S. 

Univ. of Mont., B. S. F. 
Prater, P. F. Wallace 

N. Y. State. B. S. F., 1928 


Rawie, Carl D. 
Oregon State, B. S. F., 1928 


Scholz, Harold 

Iowa State, B. S. F., 1929 
Tyler, John W. 

Penn. State, B. S. F., 1928 
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Title and Address 
Field Assistant, Allegheny For- 
est Experiment Station, Phila- 
delphia, Pa. 
Junior Forester, U. S. Forest 
Service, Athens, Tenn. 


Manager, Atlantic, Gulf & 
Pacific Lumber Co., Camarines 
Norte, P. I. 


Senior Lumberman, U. S. Forest 
Service, Minareta, Calif. 
Forest Ranger, Madera Sugar 
Pine Co., Sugar Pine, Calif. 
Jr. Forester, Office of Blister 
Rust Control, Spokane, Wash. 
Planting office, Forest Service, 
Missoula, Mont. 


Scientific Aid, Northeastern For- 
est Experiment Station, Amherst, 
Mass. 

District Ranger, Forest Service, 
Philipsburg, Mont. 

Extension Specialist in forestry, 
Bottineau, N. D. 

Forest Ranger, U. S. Forest 
Service, Hot Springs National 
Park, Ark. 

Senior Forest Ranger, U. S. 
Indian Field Service, Klamath 
Agency, Ore. 

Junior Forester (on leave to 
attend school). 

Assistant Forester, Penn. Dept. 
Forests and Waters, Harrisburg, 
Pa. 
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Proposed by 
Allegheny Sec. 
Appalachian Sec. 


North Pacific Sec. 


California Sec. 
California Sec. 
No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


New England Sec. 


No. Rocky Mt. Sec. 
No. Rocky Mt. Sec. 


Gulf States Sec. 


North Pacific Sec. 


Minnesota Sec. 


Allegheny Sec. 


FOR ELECTION TO GRADE OF SENIOR MEMBER 


Anderson, I. V- 
Mich. State, B. S. F., 1920 
(Junior Member 1923) 
Bedwell, J. L. 
Univ. of Idaho, B. S. F., 1920; 
Oregon State, M. S., 1924 
_ (Junior Member 1925) 
Billings, Roger W. 
Mich. State, B. S. F., 1922 
(Junior Member 1925) 
Broadbent, Sam R. 
Univ. of Missouri, B. S. F., 
1921; Yale, M. F., 1922 
(Junior Member 1923) 


Investigative work, Forest Serv- 
ice, Missoula, Mont. 


Blister Rust Office, Spokane, 
Wash. 
Assistant Forester, Kootenai 


Forest, Missoula, Mont. 


Forest Supervisor, U. S. Forest 
Service, Bristol, Tenn. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


Appalachian Sec. 
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Name and Education 

Brooks, James F. 

Univ. of Mont., B. S. F., 1917 

(Junior Member 1921) 
Brown, A. A. 

Univ. of Mich., B. S. F., 1922 

(Junior Member 1924) 
Buell, Jesse H. 

Wesleyan Univ., B. S. 1922; 

Yale, M. F., 1924 

(Junior Member 1925) 
Claridge, Frederick H. 

Yale, B. S., 1923; M. F., 1924 

(Junior Member 1925) 
Crowell, Ralph E. 

Univ. of Mont., B. S. F., 1924 

(Junior Member 1925) 
DeJarnette, George M. 

Univ. of Mont. B. S. F., 1921 

(Junior Member 1923) 
Evenden, James C. 

Oregon Agr. College, B. S. F., 

1914 

(Junior Member 1924) 
Faunce, C. D. 

Penn. State, B. S. F., 1910 

(Junior Member 1924) 
Fields, Ralph E. 

Univ. of Mont., B. S. F., 1925 

(Junior Member 1926) 
Genaux, Chas. M. 

Penn. State, B. S. F., 1924; 

Univ. of Idaho, M. S. F., 1929 

(Junior Member 1927) 
Haig Ic I: 

Penn, State, B. S. F., 1923; 

Yale, M. F., 1928 

(Junior Member 1924) 
Haines, Roscoe 

High school; 1 year business 

(Junior Member 1920) 
Jefferson, Frank J. 

High school; forestry 

course, Univ. of Mont. 

(Junior Member 1921) 
Lowell, John W. 

Grade school graduate 

(Junior Member 1923) 
Moir, William Stuart 

Mass. Agric. College, B. S., 

1913; Yale, M. F., 1917 

(Junior Member 1921) 


short 
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Title and Address 
Supervisor, Missoula National 
Forest, Missoula, Mont. 


Assistant Supervisor, Jefferson 
Nat'l Forest, Great Falls, Mont. 


Assistant Silviculturist Appala- 
chian Forest Experiment Station, 
Asheville, N. C. 


Assistant Forester, Releigh, N. C. 


Principal Forest Ranger, Lolo 
National Forest, Superior, Mont. 


Assistant Forester, Pend Oreille 

National Forest, Sandpoint, 
Ida. 

Entomologist, Field Insect Sta- 

tion, Coeur d’Alene, Ida. 


Deputy Supervisor of Forests 


Junior Forester, Kootenai Na- 
tional Forest, Libby, Mont. 
Graduate student, Univ. of 
Idaho, Moscow, Ida. 


Assistant Silviculturist, Northern 
Rocky Mountain Forest Experi- 
ment Station, Missoula, Mont. 


Land Agent, Anaconda Copper 
Mining Co., Bonner, Mont. 


Forest Supervisor, Kootenai Na- 
tional Forest, Libby, Mont. 


Forest Supervisor, Bitterroot Na- 
tional Forest, Hamilton, Mont. 


Southwestern Manager, Fair- 
child Aerial Surveys, Inc., New 
Vor onve 


Proposed by 
No. Rocky Mt. Sec. 


No. Rocky Mt. Sec. 


Appalachian Sec. 


Appalachian Sec. 


No. Rocky Mt. Sec. 


No. 


New York Sec. 


. Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


Rocky Mt. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


. Rocky Mt. Sec. 


. Rocky Mt. Sec. 


Name and Education 
Myrick, E. H. 
Univ. of Idaho, 
forestry 
(Junior Member 1923) 
Phillips, R. A. 
Univ. of Mont., 2 years 
(Junior Member 1921) 
Renshaw, E. W. 
Univ. of Idaho, B. S. F., 1925 
(Junior Member 1926) 
Rockie, W. A. 
Univ. of Nebr., B. Sc., 1914 
(Junior Member 1926) 
Rush, Wm. M. 
Graduate high school 
(Junior Member 1923) 
Ryan, James E. 
2 years forestry, Wash. State; 
I year ranger course, Univ. of 
Mont. 
(Junior Member 1923) 
Segersten, A. A. 
Biltmore Forest School, 1909- 
10 
(Junior Member 1923) 
Shoemaker, Theodore 
Ungraded country 
summer normals; 
courses for teachers 
(Junior Member 1923) 
Smith, Glen A. 
High schools; correspondence 
course; 1t year business 
(Junior Member 1920) 
Strong, C. C. 
Oregon State, B. S. F., 1924 
(Junior Member 1926) 
_ Taylor, Thos. 
Yale, M. F., 1921 
(Junior Member 1923) 
Tracy, Charles H. 
Univ. of Vt., A. B., 1923; Yale, 
M. F., 1925 
(Junior Member 1926) 
Wakeley, Philip C. 
Cornell Univ., B. S., 
M. F., 1925 
(Junior Member 1926) 
Wiesehuegel, Erwin George 
Univ. of Mich., B. S. F., 1922 
(Junior Member 1927) 


24 years 


schools; 
short 


1923; 


SOCIETY AFFAIRS 


Title and Address 
Forest Supervisor, St. Joe Na- 
tional Forest, St. Maries, Ida. 


Supervisor of Nezperce National 
Forest, Grangeville, Ida. 


District Ranger, St. Joe National 
Forest, Ida. 


Associate Pathologist, Spokane, 
Wash. 


Assisting the Supervisor, Absa- 
roka Forest, Livingston, Mont. 


Forest Supervisor, Kaniksu Na- 
tional Newport, Wash. 


Land Agent, Potlatch Lumber 
Co., Potlatch, Ida. 


Assistant District Forester, Chief 
of Public Relations, Missoula, 
Mont. 


Assistant District Forester, Mis- 
soula, Mont. 


In charge, ribes eradication 


projects in Ida. 


Major in Silviculture, Forestry 
School, Univ. of Idaho, Moscow, 
Ida. 

Senior Forest Ranger, Kaniksu 
National Forest, Newport, Wash. 


Assistant Silviculturist, Southern 
Forest Experiment Station, New 
Orleans, La. 


Instructor in Forestry, Univer- 
sity of Idaho, Moscow, Ida. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


Proposed 


Rocky Mt. 


Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


Rocky Mt. 


. Rocky Mt. 


Rocky Mt. 


Rocky Mt. 


Rocky Mt. 


Rocky Mt. 


. Rocky Mt. 


. Rocky Mt. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec 


Sec. 


Sec. 


Gulf States Sec. 


No. Rocky Mt. Sec. 
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Name and Education Title and Address Proposed by 
Wyckoff, Stephen N. Senior Pathologist, Spokane, No. Rocky Mt. Sec. 
Univ. of Calif., B. Sc. 1914 Wash. 
(Junior Member 1926) 


FOR ELECTION TO GRADE OF ASSOCIATE MEMBER 


Edgerton, D. Priscilla, State Supervisor of Forestry Gulf States Sec. 
Normal School Education, Miss. State Forest 
Service, Jackson, Miss. 
Houghton, Augustus Seymour Counsellor at Law, New York New York Sec. 
Amherst, 1888 City. 
Tyler, William Dowlin Vice-President, Clinchfield Coal Appalachian Sec. 
Lafayette College, C. E., 1888 Corporation, Dante, Russell 
County, Va. 
Wright, Thomas Judson, Jr. Manager, Richmond Cedar Appalachian Sec. 


Univ. of IIl., B. S. E., 1909 Works, Norfolk, Va. 


B. A. CHANDLER, 
Member of Council in Charge of Admissions. 


aa 6 
ove SOCIETY OFFICERS ao 
ao OO 


Officers and Members of Executive Council 


President, PAUL G. REDINGTON, Biological Survey, Washington, D. C. 
Vice-President, J. F. PRESTON, Hammermill Paper Co., Erie, Pa. 
Secretary, R. E. MarsH, Forest Service, Washington, D. C. 
Treasurer, W. N. SPARHAWK, Forest Service, Washington, D. C. 


Executive Council 


The Executive Council consists of the above officers and the following members: 


Term expires Term expires 
PROM NRO TUBART oie eine acoqite sv0.2 ei 0's Deeks, 2932 ne i Ss, LLOLMES «ain. coetiasrois sasretecweels Dec. 31, 1933 
PXEDOMILEOPOLD: 2 cic-cs sees v0.05 Dec. 31,193 W. G. Howarb............... Dec. 31, 1933 
Wteele IMUNGER 26.2.0; 2.530 s ca Dec. 31,1930 Ovi M. BUTLER.............. Dec. 31, 1929 


Member in Charge of Admissions 
Be A JCHANDEER Gc rome ieee? Dec. 31, 1929 


Section Officers 
Allegheny 


W. M. Baker, Chairman, Department of Conservation and Development, Trenton, N. J. 
T. W. Skuce, Vice-Chairman, University of West Virginia, Morgantown, W. Va. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


M. A. Mattoon, Chairman, U. S. Forest Service, Asheville, N. C. 
E. H. Frothingham, Vice-Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
John W. MeNair, Secretary, U. S. Forest Service, Asheville, North Carolina. 


California 


C. Stowell Smith, Chairman, 600 Call Building, San Francisco, Calif. 
F. S. Baker, Secretary, 305 Hilgard Hall, Berkeley, Calif. 


Central Rocky Mountain 


Fred R. Johnson, Chairman, Forest Service, Denver, Colo. 
Allen S. Peck, Vice-Chairman, Forest Service, Denver, Colo. 
H. D. Cochran, Secretary, Forest Service, Denver, Colo. 


Gulf States 


F. Evans, Chairman, 326 Custom House, New Orleans, La. 
D. Marckworth, Vice-Chairman, Louisiana State University, Baton Rouge, La. 
D. Canterbury, Secretary, New Court House, New Orleans, La. 


Intermountain 


C. N. Woods, Chairman, Forest Service, Ogden, Utah. 
R. J. Becraft, Vice-Chairman, Utah Agricultural College, Logan, Utah. 
E. W. Nelson, Secretary, Forest Service, Ogden, Utah. 
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Minnesota 
J. H. Allison, Chairman, University Farm, St. Paul, Minn. 
L. W. Rees, Secretary, University Farm, St. Paul, Minn. 
New England 
E. C. Hirst, Chairman, 11 Tahanto St., Concord, N. H. 
A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. 
New York 
Samuel N. Spring, Chairman, Cornell University, Ithaca, N. Y. 
J. Nelson Spaeth, Secretary, Cornell University, Ithaca, N. Y. 
Northern Rocky Mountain 
C. D. Simpson, Chairman, U. S. Forest Service, Missoula, Mont. 
M. I. Bradner, Secretary, U. S. Forest Service, Missoula, Mont. 
North Pacific 


Geo. W. Peavy, Chairman, Oregon State Agricultural College, Corvallis, Ore. 
William F, Ramsdell, Member of Executive Committee, Box 4137, Portland, Ore. 
E. J. Hanzlik, Secretary, Box 4137, Portland, Ore. 


Ohio Valley 


C. J. Telford, Chairman, 504 N. Romine St., Urbana, IIl. 
R. B. Miller, Secretary, Department of Conservation, Springfield, III. 


B. E. Leete, Chairman of Membership Committee, Room 51, First National Bank Bldg., 


Portsmouth, Ohio. 


Southeastern 


Capt. I. F. Eldredge, Chairman, Fargo, Ga. 
Harry Lee Baker, Vice-Chairman, Tallahassee, Fla. 
W. M. Oettmeier, Secretary, Fargo, Ga. 


Southwestern 
Hugh G, Calkins, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 
Quincy Randles, Secretary, Forest Service, Albuquerque, New Mexico. © 


Washington 


Barrington Moore, Chairman, 1520 K St., N. W., Washington, D. C. 
E. Morgan Pryse, Secretary, Office of Indian Affairs, Washington, D. C. 
R. E. Marsh, Member of Executive Committee, Forest Service, Washington, D. C. 


Wisconsin 


R. D. Garver, Chairman, Forest Products Laboratory, Madison, Wis. 
John B. Cuno, Secretary, Forest Products Laboratory, Madison, Wis. 


} 
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Evergreen Trees Seccrative Planting 


Address—Cupsuptic Nurscry, Oquossoc, Maine 


Native Tree Seed of Certified Origin 


Address— Forestry Division, Berlin, N.H. 


Book of 285 pages, 6 by 9, cloth-bound. Illustrated 


Forestry in Sweden and indexed. Comprehensive treatise on Forestry in 


and Adjacent Lands Northwest Europe where the science has recently made 
great strides. Full of pertinent lessons for America. 
Publication price $2.50 prepaid—cash with order. 


E. M. Perry, State Forest School, Mont Alto, Pa. 


by Geo. S. Perry 


Professor of Silviculture, Pennsylvania State 
Forest School 


American Woods 


A collection of actual wood sections (showing end, quarter and flat grains of each species), with text, 
telling uses, properties, distribution, etc. The plates in which the thin sections are mounted are remov- 
able for examination. 

Issued in 14 volumes, 25 species in each. $10 and $15 per vol., according to binding. Send for 
list of species in each volume. 


Handbook of Trees 


The 891 illustrations enable one to identify all of the trees east of the Rocky Mountains and 
north of the Gulf States at any season. $8 and $15, according to binding 
Lantern and Microscope Mounts of Woods, Tree Studies for Lantern, etc. 
Write for further information 


ROMEYN B. HOUGH CO. - > LOWVILLE, N. Y. 
(tut ene etiie ee 


The Smith 


TRADE MARKREG,U.S PAT OFF. 


Fire Pump 


PAT, APPLIED FOR 


Handiest and most efficient means, ever The Indian consists of a thoroughly well made galvanized steel (or brass) tank, curved 
” devised for fighting grass, brush and forest fe fit the Back, a ee ad wade eos poche eee ae) ces nS 
; E eavy, seamless brass cylinders, one working inside the other. Slow, ¢ I : 
eee en anaes ne me q duces a pee unt jaa ae of great force, that will carry to 50 feet. Pump is made 
" 2 ‘ E 5 entirely of brass. with brass ba 
be in the equipment of every ranger, and in walucsuuNiol leather valves oe 
every camp. Always ready for instant use. packing. Tank is carried, filled 
with water (or extinguishing 
solution, if preferred) . Pump 
rests firmly in spring brass pump 
clips ontop of tank, for carrying. 


HEAVY 
RASS 
Our piece drawn brass remov- Pes 


able strainer, of large diameter, 
with brass cover attached by S GALLON 


chain, permits quick filling, TANK 
free from sediment. SAT HRLARGE 
Attractively finished and built ee 
for long, hard service. een iee 
Write for illustrated, descrip- COVER 


tive matter and prices. 


Manufactured by D. B. SMITH & CO., Utica, N.Y. 


Pacific Coast Agents: 
FIRE PROTECTION ENGINEERING CO., 369 Pine St., San Francisco 


Pump in Ready for 
Carrying Position Use 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS. 


A forest experiment station of two thousand acres, twenty years under management 
on a sustained yield. Many phases of regional silviculture now highly developed. Log- 
ging, milling, and marketing annually carried on. Besides participating in the handling 
of the Forest, students conduct research projects in collaboration with the staff. Com- 
petent graduates accepted as candidates for the degrees of M.F. or D.S. 

R. T. FISHER, Director. 


UNIVERSITY OF MAINE 
ORONO, MAINE 


The Forestry Department offers a four years’ undergraduate curriculum, leading to the 
degree of Bachelor of Science in Forestry. 
Opportunities for a full technical training, and for specializing in problems of the North- 
eastern States. Camp course required. 


For catalog and further information, address: 


JOHN M. BRISCOE, Orono, Maine 


The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


A FOUR-YEAR undergraduate course is offered in General Forestry with the degree of Bachelor of 
Science and special courses leading to the degree of Master of Forestry, Master of City Forestry, 
Master of Science, and Doctor of Philosophy; a four-year course in pulp and paper manufacture and a 
short course each spring in Dry-Kiln Engineering and Lumber Grading are given. The Syracuse Forest | 
Experiment Station of ninety acres at Syracuse, the Charles Lathrop Pack Experimental Forest of 1,000 | 
acres at Cranberry Lake, the Charles Lathrop Pack Demonstration Forest of 2,250 acres in the Lake © 
George-Warrensburg district, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, the biological lab- 
oratories, and an excellent reference library offer unusual opportunities for research and instruction. 
Students may elect work in nine different fields. 


For further information address FRANKLIN MOON, Dean. 


YALE SCHOOL .OF FOREST Rae 


Established in 1900 


A graduate department of Yale University, offering courses of study leading to 
the degree of Master of Forestry and Doctor of Philosophy. 


Special opportunities are provided for advanced work and research in the labora- 
tories and the school forests. 


For further information and catalog address 


HENRY S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY, 
NEW HAVEN, CONNECTICUT, U.S.A. 


